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Of the Great 


EFFECTS 


Even f EREY and Unheeded 
LOCA by MOTION, 


T_T © VV. uperficially ſoever the 
H Local Motion of Bodies 1 
- wont to be treated. gf by the 
Schools, who admit of. divers other 
Motions,and aſcribe almoſtall ſtrange —_ 
things in Phyficks to Subſtantial Forms 
and Real Bxalities5 yet it will be- 
come Us, who endeavour to reſolve 
the Phenomena of _— re 1ato Matter 


and 


and Local motion, (guided, at the be- 
ginning of things, immediately, and 
hnce regwlated, according to ſettled 
Laws, by the Great and Wiſe Author 
of the Univerſe,) to take a heedfull 
notice of its kinds and operations, as 
the true Cauſes of many abſtruſe Ef- 


fets, And though the induſtry of |} 


divers late Mathematictans and Phi- 
loſophers have been very laudably 
and happily exerciſed on the nature 


and general Laws of this Motion 3 yet J 
I look upan the Subjet in its full ex- | 
tent to beof ſuch impgrtance, and ſo | 


comprehenſive, that it can never be 


too much cultivated, and that it com- | 
priſes ſome parts that are yet ſcarce | 
cultivated at all. And therefore IF © 
am not ſorry to find my ſelf obliged, | 
by the deſign of theſe Notes, (writ- | 
ten, as you know. to facilitate the ex-. . 
Plicating of Ocex/t Qualities) to en- 
deavour to improve ſome negleted. | 
Corners of this vaſt field, and toconſt- | 
der, Whether, beſides thoſe effects | 
of Local motion which are more con- | 
£picuous, as being produced by the } 
| ; mat” ! 
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of Lofal motions. / 3 
manifeſt ſtriking' of one body agpoſt_. 


| another, where the-bulk, &c. ot the 


Agent, together with its Celerity, 
have the chief Intereſtz there. may 
tot be divers effe&s, wont tobe at- 


_ tributed to Occult Qualities, that yet 
_ are really prodticed by fazxt or ne- 


heeded Local motions of bodies as 


| gainſt one another, and that often 


times at a diſtance; | 
Bat,before I enter upon particulars, 


! this I muft premiſe in general, (which 
| I haveclſewhete had occaffognto note 
{ to other purpoſes,) that we are not 
to look upon the bodies we are con-. 
1 verfant with, as ſo many Lumps of 
! Matter, that differ onely in bulk and 
{ ſhape; of that a& upon one another 
\ |} merely by their own diftin& arid par- 
; ticular powers3 but rather as badies 
- | of peculiar and differing internal Tex- 
{ tures; as well as external Figures; orf 
{ the account of which ſtrucures,many 
1 of thei muſt be confidered as & kind 
of Engines, that are both fo framed 
{ and fo placed among other bodies, 
| that ſometimes Agents, otherwiſe in- 


B 2 valid; 


4 © Of thegreat Effects 
valid, may have notable operations | 
upon them, becauſe thoſe operations | 
being furthered by * the Mechaniſm 
of the body wrought on; and the rela- * 
tion which other bodies and Phyſi- | 
fical Cauſes have'to it, a great -part | 
of the effe& is due, not preciſely to | 
the external Agent, that 'tis wont to | 
be aſcribed eo, but in great meaſure | 
to the aCtion of one part of the body Þ 
it ſelf (that is wrought on) upon ano- | 
ther, and aſſiſted by the concurring | 
ation of the neighbouring bodies, } 
and perhaps of fotne of the more Ca- 
tholick Agents of Nature. This Nos» | 
tion' or Confideration being in other | 
Papers particularly confirmed, I fhall | 
not now tofiſt upon it, truſting that 
you -will not forget it, when there 
ſhall be occaſton- to apply it in the 
toHowing Notes. | 
There may be more Accounts than 
we have yetthought of, upon which 
Local motions may perform: conſide- 
rable- things, either without being 
much heeded, or without ſeeming 'o- 
ther then faint, at leaſt in- relation - 
tic 


of Local motion. 2: 5 
the conſiderableneſs of the Effects 
produced by-them. And: therefore 
I would not be underſtood in an ex- 
clufive ſenſe, when in the: following 
Diſcourſe T take notice but of = few 
of the above-mentioned Accounts 
theſe ſeeming ſufficient,whereto, as to 
Heads, may be conveniently enough 
referred the Inſtances I allot to this 
Tra&. _ | 
- 'And concerning” each of theſe Ac- 
counts, I hold'it-requiſite to intimate 
in this place, that T mention it onely, 
asthat whereon ſuch effeRs:of Local 
motion, asl refer to it, do principally 
depend:for,otherwiſe;l am fo fat frotn 
denying, that I aſſert, that in di- 
vers caſes there are” more Cauſes 
than one, or perhaps than-two of 
thoſe here treated of ' apart, that: 
may notably: concur to: Phenomene 
direQly referred to but one or'other 
of them, 3 1303; 28! 

-- To come then cloſer to our fubjet3 
I ſhall take notice,- That ameng'the 
ſeverall things, upon whole account 
menare wont to overlook' or under- 

q -B3 value 
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yalue the efficacy of Local motions, 
that are either Unoheeded or thought * 
Languid, the chief, or at leaſt thoſe | 
that ſeem. to me fitteſt to be treated ' 

in.this Paper, are thoſe that are re- 
Ferable ro the followingQbſervations, 


— 


EY 


CHAP.' I, 


Oblervat, T.. Xen are #9t uſually aware 
of the . great efficaiy. of Celerity, ! 
even in ſmall Bodies,andeſpecially if | 
they aus but fir ongs. a4 fad Space, | 


| 7 Hat 2 rapid. Motion may eq- 
Y: able a Body!ts doe, may be | 
rodged by the powezfull and der | 
ftructive:Effe&s of Bullets ſhot out. of | 
Cannons, in compariſon of the -Baty | 
tering Engines of the Ancients, which, 
though 4 know not how Many times 
bigger then the Bullets of whole 
Cannan ,. were not able to batter 
down Walls and Towers like Bullets, - 
whoſe bulk compared» with. theisy 
Is inconſlergble. »Other PRmyey 
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of Local motion, 7 
of a like nature mighe be without. 
impertinency alledged on this occa- 
ſion 3 but, becauſe the latter part of 
our Propofition contains that which 
E chiefly aim at, I ſhall proceed to 
Inſtances fit to prove Thar. 

I have ſometimes cauſed a skilfull 
Tarner to turn for me an oblong 
piece of Iron or Steel], and placing my 
naked hand at a convenient diſtance 
to receive the little fragments, per- 
haps for the moſt part leſſer then 
ſmall pins heads, as they flew off from 
the rod, they were, asI expected, fo 
intenſely heated by the quick aftion 
of the: Tool upon them, that they 
ſeemed almoſtlike ſo many ſparks of 


fires ſo that I conld not endure to 


continue my hand there, And I re- 
member, that once asking an expert 


 workman, whether he (as I had ſome- 


times done) did not find a trouble- 
ſome heat in the little fragments of 
Braſs that were thrown off when that 
metall was turning? He told me, 
that heat was ſometimes-very offen- 
five to his eyes and eye-lids. And 

B 4 when 


8 - Of the great Effects 
whealI asked, whether it was not ra- 
"ther as Duſt caſt into them, than from 
their Heat; he replied,that beſides the 
ſroke,he could ſenſibly teel a trouble- 
ſome heat,which would make even his 
Eye-lids ſore: And that ſometimes, 
when he employed a rough Tool.;that 
took off ſomewhat greater Chips, he 
had found the heat ſo vehement, that 
not onely 'twould-ſcorch: his tender 
Eyeslids,but the thick and hard skin of 
his hands; for proof whereof "he 
ſhewed mein one'of his hands a little 
bliſter, that had been ſo raiſed, and 
was not yetquite gone off. 

And inquiring about theſe matters 
of a famous: Artiſt, imployed about - 
the finiſhing up of caſt Ordnance, he: 
confeſs'd to. me, That, when with a 
firong as well as peculiar Engine he | 
and his aflociates turned great Guns 
very ſwiftly, to brivg the ſurface: to 
a competent ſmoothneſsz:the tools 
would ſometimes throw off bits of me- 
tal of a conſiderable bigneſs; which, by 
. yealon of-their bulk and-their rapid - 

Motiop,would be ſo heated asto _ 
| tc 


_ of Local motion. 9: 
the fingers of the Country-people 
* that cametopgaze on his work , when 
2 3 he, for merriment ſake, defired them 
- * to take up ſome of thoſe pieces'of 
metall from the ground. Which I 
thought the more remarkable,becauſe. 
by the Conta&t and Coldneſs of the 
ground I could not but ſuppoſe their 
Heat to have been much allayed. 
5 | Not to mention; thatTlearnt from an 
t | experienced Artificer, that inturning 
2 3 of Braſs the little fragments of that 
metall acquire ah 'intenſer Heat than 
| thoſe of Iron... To | 
I remember alſo, that, to vary-the 
Experiment mentioned juſt before 
this laſt, by making it with a þodie 
' farleſs ſolid and heavy than Braſs or 
Tron, I cauſed an Artificer to turn 
> | very nimbly a piece of ordinary 
] wood, and holding my hand' not far 
| 
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off, the powder, that flew about-upon 
the operation, ſtruck my hatid in 
many places withithat briskneſs,/thae 


7 | Tcould- but.uneafily endurethe Heat 
| | which they produced where they hit. 
Fx Which Heat whether it wete com- 


mu- 


10 Of the great Effecas 
municated from the little, but much 
heated, fragments tamy hands, or 
produced there by the brisk percuſ- 
fion on fny hand, -or were the joint 
effect of both thoſe Cauſes; it will 
however be a good Inſtance of the 
power of Celerity even in very ſmall 
bodies, and that move but a very lit- 
tle way. 
__ -*?Tis. conliderable to our preſent 
purpoſe, that by an almoſt momen- 
tany percullion, and that made with 
no great force, the parts, even of a 
vegetable, may be not onely intenſely 
heated, but brought to an aftuall Ig- 
nition5 as we have ſeverall times 
cried, by ſtriking a. good. Cane' (of 
that ſort which is fit 'for ſuch Expe- 
riments) with a ſteel, or even with the 
back of a knife. For, upon this Col- 
lidon, it would ſend: forth ſparks of 
fire likea flint. 
To the ſame purpoſe may be al- 
ledged, that, by but dextrouſly ſcra- 
ping good loaf-ſugar with a knife, 
there will be made fo brisk an agita- 
tign of the parts, that ſtore of y_ 
| W 
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. of Local motion, - \ II 
will be praduced. But that is: more 
conſiderable, which happens. upon 
the collifion of aflint and a ſteel : For, 
though Vierification be by Chymiſts 
efteemed $he ultimate ation. of the 


fire, and though,toturn ſand or ſtones, 


though very finely poudered, into 
glaſs, 'tis uſually required that it be 
kept for 'divers hours in the intenſe 
fire of a glaſs-houſe ; and though, laſt- 
ly, the glafs-men complain, that they 
cannot bring flints or ſand.to fuſion 
without the-helpof a good proporti- 
on. of Borillia or ſome other fixed 
falt : yet; both  aQuall Ignition and 
Vitrification are brought to paſs al- 
molt in a moment by the bare vehe- 
mence of that motion that is excited 
inthe parts of a fliat when it is ſtruck 
with a ſteel:Forthoſe ſparksthat then 
fly out, (as an logenious per-. ,,, uv, 
fon has obferved, and. as .I ” © 
bave often ſeen with a good Micro- 
ſcope, are uſyally real andipermanent 
parcels (for the moſt part globulous) 
of ſtone vitrified. and ignited by the 


this 


12 Of the great Effects 
this vitrification may be'of the ſtone 
itſelf, though ſteel be a metal of a far 
more 'fuf ble nature thena flint, I am 
induced - to think, becauſe I have 
tried, ' that not only flints with ſteel, 
but flints with fliots, and more _— 
ly pieces of Rock. Cryftal between 
themſelves, will by collifionſtrike fire. 
And thelike effe& of collifion I have 
found my ſelf in ſome precious ſtones, 
harder than Cryſtall. ' And aſter- 
wards inquiring of an ingenious Arti- 
ficer that cuts Diamonds, Whether he 
had not obſerved thelike, when Dia- 
monds were grated on by the” rapid 
motion of his mill? He'replted, that he 
obſerved Diamonds to ſtrike fire al- 
moſt like Flints 5 which afterwards 
was confirmed to me by another ex- 
perienced cutter of Gemsz and yet 
having. made divers trials on Dia- 
monds with fire, he would not allow 
that fireitſelfcan bring them to fuſion. 
Nor arefluid Bodies, though.but of 
ſmall Dimenſions, to be altogether 
excluded from the power of making 


conſiderable impreſſions” on folid 
bodies, 


of Local-motion, - 13 
bodies, if their celerity be great. 
Whether the Sun-beams' conſiſt, 
according to the Atomical  Docrine, 
of very minute Corpuſcles, that,con- 
tinually ffluing out of the body of 
the Sun, ſwiftly thruſt on one ano-. 
ther in Phyſically-ftraighe Lines 3 or 
whether, as the Carteſtars would have 
It, thoſe beams be made by the brisk 
ation of the Luminary upon the con- 
tiguous fluid, and propagated every 
_ way In ſtraight Iites 'through ſome 
Ethereal matter harboured in the 
pores of the Air 3 it will be agreeable 
to either Hypotheſps, that the Sun- 
beams» refracted or reflected by a 
burniog-glafſs to a focrs, do there; 
by their concourſe, compoſe a ſmall 
portion of fluid matter 3 and yet the | 
Celerity, wherewith - the ſoft and 
yielding (ſubſtance is agitated, enables 
ſofew ofthem as can be circumſcri- 
bed by a Circle, not a quarter of an 
inch in Dianieter, to ſet afire green -- 
wood in lefle than:a minute, and 
(perhaps in as little time as that) to 
melt not onely Ting and Lead _ 
. ea- 
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beaten, but, as I haye tried, foliated 
Silver and Gold. | 

The operation 'of ſmall portions 
of fluid matter on folid bodies will 
be farther exemplified in the IV. 
Chapter, by. the effects of the blown 
fame of a Lamp on plaſs and me- 
talls3 ſo that I ſhall here need but to 
point in general at the wonderfull 
effes that Lightning has produced, as 
well by the Celerity of its motion, as 
by the matter whereof | confiſts- 
Of which Effes,; Hiſtories and the 
writings of Meteorologifts afford 
good ſtores and I have been an 
admiring obſerver of fome of them, 
one of the laſt of which was the mel- 
ting of metal by the flame in its paf- 
fage, which probably laſted but the 
twinckling of anEye.: 

And even a ſmall parcel of Air, 
zf put rato a ſufticiently-brisk motion, 
may communicate a conſiderable . 
motion to a folid body 3 whereof a 
notable Inſtance (which depends 
chiefly upon the Celerity of the ſprin- 
gy corpulcles of the Air) is gt" 

| y 


of Local motion, I5 
by the violent motion communica- 
ted to a bullet ſhot out of a good 
wind-gun. For, when this Inftrument 
is well charged, the ſtrongly-compreſt 
Air being ſet at liberty, and forcibly 
endeavouring to expand it ſelf to its 
wonted laxity, its corpuſcles give a 
multitude of impulſes to the bullet, 
all the while that it continues moving. 
along the barre), and by this means 
- put it into ſo rapid a motion, that I. 
found by trial, the bullet would in a 
mament be flatted, almoſt into: the 
figure ofa Hemiſphere, by being ſhot 
off againſt a metalline plate. 

And farther to ſhew, How {wife 
that motion muſt have been, and with 
what Celerity a vehement agitation: 
may be communicated tothe. paxts of 
a Solid body, I (hall add here (though 
the Phenomenon might be referred to 
the V.Chapter,) that, though the con- 
taft of the.Bullet and the metalline 
phate laſted probably but a phyſical 
moment 3 yet the minute parts ofthe 
bullet were put into fo various and 
brisk an agitation, that makiog haſt 
to 
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to take it up befofe it ſhould cool, 
I found it' too hot-to be with over- 
much eaſe held between my fingers; 

4 


CHAP. IIL 


. Obſervat. II. Ie are too apt tothink, 
that Fluid bodies, becauſe of their 
ſoftneſs, cannot have by their bare 

 #0tion, eſpecially if inſenſible, any 
Seefible effeft upon Solid ones; though 
the fluid moves and as as an intire 
body. | 


"TIS not my purpofe here. to 
infift on the efficacy of the 
motion of ſuch fluid: bodies as may 
have their motions difcovered by the 
_ eye, like ftreaming water z or mani- 
feltly percerved by the touch, as are 
the 'winds that beat upon us; ſmce 
'twere needleſs to give Inftances of 
ſuch obvious things, as the great ef- 
fets of overflowing waters and.vt- 
olent winds ;'the later of which, not- 
withſtanding the great tenuity and 
fofts 
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ſoftneſs of the air and the Effiuvia that 
ſwim in it, have been; ſometimes 
able to blow down not .onely timber- 
trees, but houſes and ſteeples, and 0- 
ther the firmeſt Structures. | But the 
motions I intend to ſpeak of in this 
Chapter ate ſuch, as we do not im- 
mediately either ſee or-feel 3 and 
though theſe. be exceeding. rare, yet 
the operation: of Sounds, even upon 
folid bodies; and that at a diſtance 
from . the ſonarous ones, afford me 
ſome Inftances.to my preſent purpoſe, 
which I ſhall now proceed to men- 
f100s ; $2 . | ( 
It has been frequently obſerved; 
that; upon the diſcharge of Ordnanee 
and other great Guns, .not onely the 
found may be diſtinQly heard a great 
way off ; but that, to a good diſtance, 
the tremulous motion of the Air that 
produces. ſound, withaqut producing 
any ſenſible wind, has been able ſen-- 
ſibly to ſhake, and ſometimes vio+ 
lently to break, the glaſs-windows of 
houſes and other buildings, eſpecially 
when the windows ſtand in the, way 
C wheres 


\ 
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wherein the propagation ofthe ſound 
ts direaly made. 'Tis true, that theſe 
obſervations are moſt . frequent , 
when the place, where the Artillery 
is Placed, ſtands upon the ſame piece 
of ground with the Houſes whoſe 
windows are ſhaken; and ſo it ma 

be ſuſpeted, that the Shake is firlt 


communicated by the Cannon to the 


earth or floor on which they play, 
and is afterwards by that propagated 
through the intermediate parts of the 
ground tothe foundations of the hou- 


fes, and fo to the windows. AndI 


readily grant, and may elſewhere 


ſhew, that a violent impulſe upon the | 


ground: may reach to a greater di- 
ſtance than men uſually imagine : But 
In our preſent Caſe I ſee no neceſlity 
of having recourſe to any thing but 
the wave-like motion of the Air for 
the production of our Phxnomenon, 
fince the like may be produced by 
Local Motion tranſmitted by Fluids, 


av may appear by the following In-. 


ſtances. , | ; 
© I was once invited by an Engineer, 
to 
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to fee triall made of a ſtrange Toſtru- 
ment he had to fink ſhips, though 
great ones, in a few mintites3 and 
though .an 'unlucky Accident kept 
me from artiviog there 'til] near a 
quarter of ar hour after the txiall had 
been made oti an old fregat;with bet- 
ter ſucceſſe than my Philanthropy 
allowed me'to wiſh 3 yet caufing my 
ſelf to be rowed to the place, where 
the great veſlell was newly ſunk; 


| the odnefs of the effet, which was 


performed tpon the water by a ſmall - 
Inſtrumetit :ontwardly applied; made 
me inquiſitive, what noiſe and com- 
motion had been made: 'And'I was 
informed partly by the Engineer him- 
ſe]f,,and partly by ſome acquaintances 
of mine, who among a great number 
of Specators ſtood aloof off in ſhips 
and other veſlels lying at anchor, to 
ſee the evem; that ; upon 'the En-» 


| gine's operating, the exploſion was 


{o great, that.it made a kind of ftorm 
in the water round about, and 
did ſo rudely ſhake veſſels that lay at. 
no 1nconfiderable diftanceas to make 
19 C 2 thoſe 
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thoſe that ſtood on them to ſtagger. ' 


In the late great Sea-fight between 
the Engliſh Fleet commanded by his 
Royal Highneſs the Duke of York, 
and the Dutch Admiral Opdam, (who 


therein loſt the Victory and his Life,) | 
though the Engagement were made | 


very many Leagues from the Hagze, 
yet the noife of the Guns not onely 


reached to that Places but had a nota-_ 
ble effe&t there 3 of which when Þ | 
enquired of the Eoglifth Embaſfadour | 


that as yet reſided there, he was plea- 


ſed to aſſure me, that it ſhook the | 
windows of his Houſe ſo violently; | 
that not knowing what the Cauſe 


was, he was furprized and much al- 


larmed, apprehending, that fome rude. 


Fellows were about to break his win» 


dows to affront him- And if there | 


be a greater drſpoſition in ſome other 
bodies than there is in| Glafs-wins 
dows to receive firong impulſes from 
the Air sgitated by Sounds; thefe may 
be fenftbly, though :not viſibly, 
wrought upon, and. that-at a good 
diftagce; by the noſe - of a ſingle 

0 piece 
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piece of Ordnance ; as may appear 
' by that memorable Circumſtance of 
an odd Caſe about a Gangrene men- 
tioned by the experienced Simon Pauli 
in his ingenious TraCtt de Febribus 
malignis, pag. 71. Atqui eger ille Gallus 
brachio truncatw, ofidunm quidem 6 
ſuperfuit, ſed horrendis totivs corporis | 
convulſionibas correptus 3 qui quoque ; 
(ut & ile addam obſervatione dig- 
niſſima,) dum in Domini ſui 4dibus 
| ad plateam Kiodmoggerianam, Romane 
- | Lantorum appe/lares, decumberet, at, 
e | me ac alits aliquandin ad LeFum illins 
7, | conſidentibus quidews, ſed nobis non at- 
e | ftendentibws,exploderentur tormenta bel- 
|- | lJica ex Regiis ac Pretoriis navibus, ſt- 
le | miftrd truncurs dextri brachii fouens 
n» | ac compleFens,toties quoties exploderen- 
re | tur ſingula exclamabat, Au,au, me mi- 
er | ſerum | Jeſu, Maria, contundor penits * 
n+ | adeo permoleſia &- intolerabilis illi erat 
mi Tormentorumn expigh®» &* quidem ex 
ay | Voco ſatis lougingltd;' terri non firmi 
7, | aut contignd, verumſuper ſalo ant mari 
xd | Balthico, inſtituta. By this it appears, 
le | - that the Guns, whoſe diſcharge pro- 
cell \ C3 duced 
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duced theſe painfull motions in the 
Patient, reſted upon a floating body, 
And I remember, that an illuſtrious 
Commander of a very great Man- of 
war, being asked by me, whether of 
the many wqunded men, he bad in 
his ſhip in a yery long Sea-bght, none 
of them. were affected by that noiſe 
of the Enemy's Cannon diſcharged.in. 
ſhips at a diſtance ?. He;anſwered me, 
that ſome, whoſe baneswere broken, 
would: ſadly. complain af the T or- 
ment they were put intq by the ſhake 
they felt at the going off. ef the E- 
nemy's Cannon,though they were tag 
much accuſtomed to the report of 
great Guns, to be, as 'twas a bare 
noiſe, offended by it. If after all 
this ti be ſurmized.,that theſe motions 
were not conveyed by.the air, but 
propagated.by the water , (aud, in 
lome caſes, fome part: of the {hoar) 
from the ſhips, whgre the Guns were 
fired, tothe HoulEs where-the win; 
dows were ſhaken, .ox the places 
where the wounded \men.lay ; I an- 
{wer, that, if thig could be,made por. 
"= bable, 


OY 


A. os. 2%. AS. >. Av rn Poo, Prech., 


HW a” a” TP 7 wo_EB FP "= = * 
_ , 


—_— © + we Oy 


even Wang Local. motion. 23. 
bable, it would -accammogate me 
with very. eminent Inſtances for the. 
Chapter of the Propagable nature of 
Motion : And though it be. yery dif- 
ficult to find ſuch examples of ſhakes 
excited by ſounds as are not liable to 
the mentioned. objections becauſe 
the ſonorous bodies here below do 
all-eithep ſtrike; or lean,;upon ſuch 
groſs and viſible bodies as the Earth 
and Water 5' yet there is one kind of 
Sonnd, that muſt be confeſſed to be 
propagated by the Air,, as being 
made 11 it; and that is Thunder, whoſe 
noiſe does:ſometimes ſo vehemently 
atie&t the Air, though without pro- 
ducing, any ſenſible wind, that both 
athers and I have obſerved- it very 
ſenfibly to ſhake great and. ſtrong 


Houſes, notwithſtanding the diſtance 


of the clouds where the. noiſes were 
firlt produced... And I: remember, 


| that, having inquired of ſome Sea- 


Captains; that in ſtout veſſels ſailed 
to. the: Indjes, whether they had nor 
inthoſe. hot Regions obſerved their 
{lips, though very much leſs tall then 
C 4 houſes, 
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houſes, to be ſhaken by vehement 
Thunders? I perceived, that ſome of 
them had nat much heeded any ſuch 
thing 3 but2couple of others told me, 
they had obſerved it in their ſhips 3 
and one of them told me, that ofce, 
when the claps of thunder were ex- 
traordinary great , ſome of "them 
ſhook his ſhip (o rudely as to make- 
the unwonted motions diſorder his 
great Guns, All which I the leſs won- 
der at, when calling to mind, what I 
have mention'din the foregoingChap- 
ter and 'elfewhere of the -power of 
the Celeriry ' of motion, I conſider, 
that there js no Celerity that we 
know of here below, that is near ſo 
great, a$'that wherewith a Sound is 
propagated through the air. For, 
- whereas the [diligent Aerſenurs ob- 
ſerves, that a'bullet ſhot'out of a Can- 
non or 2 Musket Yoes not overpaſs 
tivo hundred /and forty yards i ina'Se- 
cond, or fixtieth part of: a minutes 1 
have* More'than once diligently ob- 
ſt erved; that the motion of Sand pal 
ſes above four bundred Yards y: the 
ſame 


even Tlangutd Local motion. ' 25- 
ſame time ofa Second here in England; 
which I therefore add, becauſe Atzr-: 
ſens relates, that in France he ob- 
ſerved a-Sound to move 1n that time 
many yards morez which may poſlibly 
proceed from the differing conſiſtence 
of the Engliſh air and the French, 

' The greatLoudneſs of theſe fonnds, 
and the ' vehement percuſſion that 
the Air receives 1n their formation, 
will probably make it be eafily gran- 
ted, that 'twas onely the Impetuoſity 
of the motion of the A/eginm, that 
gave the ſhake to the windows and 
other ſolid bodies that I have been 
mentioning to have been made to 
tremble by the report of Cannon or 
Thunder : But'yer I will not on this 
occaſion conceal , that perhaps it 
may without.abſurdity be ſuſpeced, 
that Some of thoſe tremulous motions 
of ſolid bodies:might ejther depend 
upon, of at leaſt be promoted by, 
ſome pecuhar diſpoſition, that Glaſle 
(which is endued with ſpriogineſs,) 
and ſome other bodies that perhaps 
are not quizedevgid of that Quality, 

ne] OT” may 
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may have to be moved. by certain 
congruous Sounds (if I may fo call 
them) more than they would by o- 
thers, though perchance more loud. 
But though this ſurmize ſhould be ad- 
mitted; yet it would not render the 
ltely-recited Inſtances improper for 
the delign of this Difcourſe,but onely 
_ would make ſome of them fit to be 
referred to another Chapter; to which 
I ſhall advance, as ſan as-I ſhall have 
annexed. an odd Obſervation of the 
experienced Platerg53, which argues, 
that, where there is a peculiar Diſpo-” 
ſition, even in a firm body, it may re- 
ceive conſiderable impreſffions from 
ſolanguida motion (though ia bkelj- 
hood notipeculiarly modified) of the 
air as is nat ſenſible to- other, bodies 
_ of the ſame kind. 
Plater.Obſerv, F &@ 704 guedam (layy he) 
Lib. 1. P. 155. 722 ſubitanenm incidit' mor-. 
bum, viribus ſubito profiratis,-ſe-ſuf- 
focari indeſinenter clamitans, etſt nes 
ftertoris nec tuſſis alique eſſent indicia 5 
#r4xime verd de aura quadam edueni- 
epte, fi vel teviter aliquis | adſtantinn ſe 
- 7] | mover ef, 


moveret, que illam opprimeret, conque= 
rebatur, ſeque ſuffocari, þþ quis propins 
accederet, clamitabat : vixdum bidu- 
gn” in ca anxietate perſeverans, expi- 
' ravit, To which he adds ; Yidi & 
alios egros,de fimili aura, que eor,ſi quis 
illis appropinqueret, in ſuſſocetionis pe- 
riculum iuduceret, conquerentes3 quod 
ſemper peſſumnm efſe ſignum depre- 


hendi. 
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CHAP. Iv. 


Obfervat. III. Jew wrndervalue 'the 
motions of bodies t00 ſmall to be viſſ- 
ble or ſenſible, notwithſtanding their 
Numerouſneſs, which izables theme 
. Zo a@ in Swarms. 


A jolt men, when they think atall 
-X Xof the effipvie of bodies and their 


motions,are wont to think-of them as 
x they were: but much finer forts of 
Duſt;(whoſe grains,by reaſon of their 
{malneſs, are invitible,) which, by 
the various agitation of the Air, ar 
OY "a8 
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as *twere by ſame faint wind blown 
againſt the ſurfaces of the bodies they 
chance to meet in their way, and that 
they are ſtopped in their progreſs 
without penetrating into the interior. 
parts of the bodies they. invade. And. 
according to this Notion,'tis no woh- 
der, that men ſhould not"fancy, that: 


ſuch minute bodies paſling,as they ſup- 


poſe, no further than the ſurfaces of 
thoſe on which they operate, ſhould 
have but faint operations upon them. 

. But we may have other thoughts, 
if we well conſider, that the Corpu- 
{cles we ſpeak of,are,by their minute- 
neſs, alliſted, and oftentimes by their 
figure inabled, to pierce into the 1n- 
nermoſt | receſſes of the body they 
invade, and diſtribute themſelves to 
all, or at leaft to multitudes of the mi- 
nute parts, whereof that body confiſts.. 
For this being granted, though-we 
ſuppoſe each fingle efflavium or parti» 
cle to be vexy minute; yet; fince we 
may ſuppoſe, eyen ſolid bodies to be 
made up of particles that are ſo too, 
and the number of invading particles 
to 


to be not fnuch inferior to that of the 
invaded ones, 0r at leaſt ro be-excees 
diogly great, it need not ſeem incredi- 
ble, that a multitude of little Corpus- 
ſcles in motion (whoſe motion, may, 
for ought we know, be very ſwift) 
ſhould be able to have a confiderable 
operation upon particles either qui-._ 
eſcent, or that havea motion foo [low 
to be perceptible by ſenſe. Which 
may. perhaps be the better conceived 
by the help of this groſs example : 
*If you turn ar} Ant-hill well ſtoc-. 
ked with Ants:eggs, upſide down, 
you may ſometimes ſee ſuch a heap 
of eggs mingled with the looſe earth; 
as a few of thoſe InſeQs, if they were 
yoaked together, would not- be able 
at once todraw after then)z but'if 
good numbers of them diſperfe them- 
ſelves and range up and down , 
and each lay hold of her own egge; 
_ and hurry' it away, tis fomewhat 
ſurprizing to fee bh I ' have with 
| os done ) how - quickly the 
eap of eggs will be diſplaced; 
when almoſt every little egge has 
OQe 


30 - DfthegreatEffens of - 
one of. thoſe little Inſe&s to deal 
with it. era" 

And in thoſe caſes, wherein the 1n« 
vading Fluid does not quite disjoin 
and carry off any great number of. 
the parts of the body it invades» its 
operation may be illuſtrated by that 
of the wind upon a tree in Autumn © 
for, it. finds or makes it felf multt- 
tudes of paſlages, for the moſt part 
crooked, not onely between the bran« 
ches and twigs, but the leaves and 
| fruits, and in its paſſing from the 
one fide to the other of the tree, it 
does not onely variouſly bend the 
moreilexible boughs and twigs, and 
perbaps make thent grate upon one 
another, but it breaks off ſome of 
the ſtalks of the fruit, and makes 
them fall to the ground, and withall 
carries. off divers of the leaves, that 
grew the leaſt firmly on, 2ndin its 
paſſage does by its differing; parts a&t 
upon 2a multitude of leaves all at 
once, ahd variouſly alters their fie 
tuation. | - A 
But to come to cloſer Inftances 2 

| ſupe 
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ſuppoſe wecalt two lumps, rhe one 
of Sugar, the. other of Amber, intoa 
glaſs of beer or water, they will both 
tall preſently to the bottom. And 
though perhaps the Amber may be 
lighter than the Sugar, (for, I have 
found a notable difference in the 
ſpecific gravity of pieces of Amber,) 
yet the aqueous particles are . far 
from beiog able to diſplacethe Amber 
or any ſenſible part of it, or exerciſe 
any viſible operation upon it: - But 
the ſame minute particles of the li- 
quor being of a figure that fits them 

to infinuate themfelves every wa 

into the pores of the Sugar, thoug 
the lump conliſted of very nume- 
rous Saccharine Corpuſcles, yet the 
_ multitude of the aqueous particles, 
to which they are acceſlible, 1s able 
ia no long time to diſperſe them all, 
and carrying them along with them- 
ſelves, make the whole lamp of Su- 

gar ina ſhort time quite diſappear. 

-The point above diſcourſetd of, 
may be more nimbly exemplified ia 
ſome Chymical operations, and par- 
| ticu- 
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ticularly in this. If, by a due degree 
of fire, you abſtract from running 
Mercury four orfive times its weight 
of good Oil of Vitriol, there will re- 
main at the bottom a dry and brittle 
ſubſtance exceeding whites and, if 
npon this Heap of Mercurial and Sa- 
line bodies, which ſometimes may be 
coherent enongh, you pour a good 
quantity of limpid water, and ſhake 
them together; you may ſee ina trice 
the multitude of little white gratns, 


that make up the male, pervaded;- 


and manifeftly altered ; by the diſ- 
perſed Corpuſcles of the water 5 as 


.will plainly appear by the change of 
che Calx' or Precipitate from a white . 
maſte into one of a fine Limon-co- - 


tour. 


bodies , (which I fuppoſe you will 
chink far the more difficult part of my 
task,) though you will eaſtly grant, 
that the flame of Spirit of wine, that 
will bura all away, is but a viſible. ag- 
gregate of ſuch Effiuvia ſwiftly agt 
tated, as' without any ſenſible Heat 
would 


Bat to give inſtances in Fluid 
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would of themſelves invifibly exhale 


away 3 yet,if you be pleaſed to hold 
the blade of a knife, or a thin plate 


of Copper, but for a very few' mi- 
| nutes, in the flame of pure 'Spirit 


of wine, you will quickly be able 


| todiſcern by the great Heat, that" 1s, 


the various and vehement agitation 
of the minute Corputcles of the me- 
tal, what a number of them muſthave 


| been fiercely agitated by the perva- 


fion of the igneous particles, if 'we 
ſuppoſe, (what is highly probable, 
that they did materially "penetrate 


| into the-1nnermolt parts of the me- 


tallz and whether we ſuppoſe-this 
or no, it will, by our experiment, 
appear, that fo fluid and yielding a 
body, as the flame of Spirit of wine, 
15 able, almoſtin a trice, to.a&t very 
powerfully upon the hardeſt :me- 
talls. | 
The power of extreamly-minute 
parts of a fluid body, even when but 
in a moderate number they are de- 
termined to conſpire to the ſame o- 
peration, may be eſtimated by the 
moti- 
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motions of Animals, eſpecially of the 


larger and more bulky ſorts, as Hor- | 
fes, Bulls, Rhinocerots and Ele- | 
phants. For, though the animal þ 
ſpirits be minute enough to be 'in- | 
viſible, and to flow through ſuch | 


tender paſſages, that prying Anato- 
miſts have not been able in difſe&ged 


Nerves to diſcern fo much - as the | 
channels through which they paſs ; F 


yet thoſe Inviſible Spirits, conveyed 


(or impelled) from the Brain to the | 


Nerves, ſerve to move in various 


manners the Lims, and even the 
unwieldy bodies themſelves of the 


greateſt Animals, and toccarry them 
on-ina progreſiive motion for many 
hours together, and perhaps enable 
them to ſpring into the Air,and move 


through it by leaping 3 'though di- 


vers of theſe Animals 'weigh many 


hundred, and others ſeveral thouſand 


. of: pounds. 

IJ will-not here conſider, whether 
the following Experiment may at all 
illuſtrate Motions that-are produced 


by the fluid parts of Animals in four 
0 


evenJangutid Local nintion, 35 
of the conſiſtent ones : But I pre- 
ſume,it may confirm the Obſervation 
maintained '1n this Chapter, if I add, 
what have tried of the conſiderable 
force of anumber of aqueous particles, 
as flexible and as languid as they are 
thought tobe, infinuating themſelves 
into the pores.or Intervals of a rope 
that was not thick. For in maiſt 
weather I ſometimes obſerved, that 
the aqueous and other humid parti- 
cles;{wimming inthe air, entering the 
pores ofthe hemp in great numbers, 
were able to make it ſhrink, though 
a weight of fifty, ſixty , or even 
more pounds of lead wete.tied at. the 


.end-to hinder its contraGtion, as ap- 
peared -by the weights viſibly being 


raiſed -in wet weather above the 
place.it reſted at in dry. | 

But to return to what I was for- 
merly ſpeaking of the /Determinati- 
on of -the motion of Fluids; I ſhall, 


on this occafgon,obſerve, that,though 


the wind or breath , that.is blown 


out at a ſmall crooked pipe of metal 


or -glaſs, ſuch as Tradesmen for its 
D a ule 
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uſe ca)ll a Blow-plipe, ſeems not to 
have any great celerity , eſpecially 


1n compariſon of that of the parts of þ 
Hamez and is it ſelf of little force; | 
yet, when by this wind the flame of | 


a Lampor Candle is direCted fo as to 
beat with its point upon a body held 
at a convenient diſtance from the 
ſide of the flame, the burning fluid, 
determined, and perhaps excited by 


this wind, acquires ſo great a force, | 
that, as we have often tried, It may | 
be made, in a few minutes, to melt | 
not onely the more fuſtble Metals,but | 


filver, or even copper it ſelf5 which 
yet may be kept for many hours 
uamelted in a Crucible kept red-hot, 
or even in the flame of the Lamp or 
Candle, unafliſted by the blaſt. 


Andif we can ſo contrive it, thata | 


flame does not come to invade onely 


the ſurface that inveſts a body, but : 


comes to be intermiogled with the 


ſmaller (though not the ſmalleſt) 


Parts it conſiſts of, as with its filings 


orits powder; the flame will then. 


have a far morequick and powerfull 
ope- 


A fait dts fol We ww Ls * ERR: 


Deo Sw 3 ES 


'S 
t, 


1 y 


TD bhuiw ww wh" FTA » WW 


even [angutd Local motion. 37 


operation than the body expoſed to 
it. This I exemplify (in other Papers) 
and in this place it may ſuffice to ob- 
ſerve, that, whereas a pound or two 
of Tartar may coſt you ſome hours 
to calcine it to whiteneſs, if the flame 
have immediate acceſs onely to the 
outward parts; you may calcine it 
in a very ſmall part of that time, 
If, mixing with its groſs powder an 
equal yeight of good Salt-peter, you 
fire the mixture, and keep it ſtirring, 
that the parts of the kindled Nitre 
may have acceis at once to very 
many parts of the Tartar, and have 
opportunity to calcine them. And 
by ſomewhat a like, artifice, I elſe- 
where teach, how Nitre it ſelf may 
without Tartar be ſpeedily reduced 
to a Calcinatym,not unlike that newly 
mentioned. But it may be ſaid, that 
ſome of the foregoing Inſtances (for 
It cannot be truly ſaid of all) may 
indeed 1lJuſtrate what we are dil- 
courling of, but will not reach home 
to our purpoſe. 

[ ſhall therefore confider the 
D 3 Loads 
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Load.flone, which you acknowledge 
to a& by the emiſſion of Inſentible 

articles. For, though Iron and Steel 
be folid and ponderous bodies, and 
Magnetical effuvia be corpuſcles ſo 
very minute, that they readily get 
in at the pores of all kind of bodies, 
and even of Glaſs it felfz yet theſe 
Magnetical effuvie, entring the ſteel 
in ſwarms, do in a trice pervade it, 
anda multitude evenof Them, ating 
upon the Corpuſclesof the metal, do 


operate fo violently on them, that, if - | 


the Load-ſtone be vigorous enough, 
and well capped, it will attraft a no- 
_ table proportion of ſteel, and fur- 
mount the gravity of that ſolid metal, 
which I have found to exceed, when 
the ſtone has been very good and lit- 
tle, above fifty times the weight of 
the Magnet by whoſe efflzvia it was 


ſupported; For, tothefe I rather a-_ 


ſcribe Magnetical attraQtion and fuf- 
rtentation , than to the impulfe or 
preſſure of the ambient air, to which 
many Corpuſcularians have recourſe; 
becauſeI haye found by trial yg 

elſe: 
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I elſewhere relate) that the preſſure 
of the ambient air is not abſolutely 
neceſlary to Magnetical operations. 

I remember , that, to help ſome 
friends to conceive, how ſuch ex- 
treamly-minute particles as Magne- 
tical effluvia, may, by pervading a 
hard and folid body, ſuch as Iron, put 
its infenſible Corpuſcles into motion, 
and thereby range them in a new 
manner, I took filings of Steel or I- 
ron fgeſhly made, that the Magnetical 
virtue might not be diminiſhed by 
any ruſt, and having laid them in a 
little heap upon a piece of paper held 
level, I applied to the lower fide of 
the paper, juſt beneath the Heap, the 
pole of a vigorous Load-ſtone, whoſe 
Emiffions traverſing the paper, and 
diffuſing themſelves through the in- 
cumbent metall, did in a trice mant- 
feſtly alter the appearance of the 
Heap 5 and, though each of the filings 
might probably contain a multitude 
of ſuch ſmall Martiall Corpuſcles as 
Steel may be divided into by Oil of 
Vitriol or Spirit of Salt 3 yet the Mag- 
D 4 neti- 
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netical effiuvia, immediately perva- 
ding our metalline heap, did ſo re- 
move a.gocd part of the filings that 
compoſed it, as to produce many 
erected aggregates, each of which 
conſiſted of ſeveral filings placed 
one above another,and appearing like 
little needles, or rather like the ends 
of needles broken ofiat ſome diſtance 
from the point. And as theſe little 
temporary needles ſtoad all of them 
erected (though more or leſs, agcor- 
ding to their diſtance from the Pole 
of the Magnet) upon the flat paper - 
ſo they would, without loſing their 
figure or connexion, . be made as It 
were to run toand fro upon the pa- 
per, according as the Load- ſtone, that 
was held underneath it, was moved 
this way and that way 5. and as ſoon 
as that was taken quite away, all this 
little ſtand of pikes (if I may ſo call 
It) would (almoſt in the twiokling of 
aneye) relapſe into a confuſed heap 
of filings. 

There are two ways of explicating 
theturning of Water into Icez ane 
Of 
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or other of which is approved almoſt 
by all the Corpuſcularian Philoſo- 
phers, The firſt is that of the Car- 
teſians, who give an account of Glaci- 
ation by the receſle of the leſs ſubtile 
particles of the Etherial matter, 
without which the finer parts were 


too ſmall and feeble to keep the Eel- 


like particles of water flexible, and 
in the form of aliquour. The A4#0- 
#*iſts on the other hdeaſcribe the free- 
Zing of water to the ingreſs of mul» 
titudes of frigorifick Corpulcles , 
as they call them, which, entering 
the water in ſwarms, and diſperſing 
themſelves through it, crowd into 
the pores, and hinder the wonted mo- 
tion of its parts, wedging themſelves 
Gf T1 may fo ſpeak) together with 
them into a compat body. But 
which ſoever of theſe two Hypotbe- 
ſes be. pitched upon, the Phzoome- 
non it ſelf will afford me a notable 
Inſtance to my preſent purpoſe. For, 
the Particles of water, and much 
more the Corpuſcles of cold, are con- 


| felled to be fingly too ſmall to be 


viſible, 
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viſible, and theix motions are not fatd 
to be ſwift, but may rather be judged 
to. be flow enough 3 and yet thoſe 
minute aqueous, or more minute fri- 


gorifick particles, becauſe of their 


number, produce in the glaciation 
of the liquour ſo forcible a motion 
outwards, as to make it break bottles, 
not onely of glaſs and earth ſtrongly 
| baked,bur, asT bave ſeveral times tri- 
ed, of metal it ſelf, that being full of 
the liquour were firmly ſtopped be- 


fore the ſupervening of the Cold. And 


the expanſive endeavour of freezing 
water 15not onely capable of doing 
this, but of performing ſo much grea- 
ter things, which Ieclſewhere relate, 
that my trials have made me ſome- 
times doubt, whether we know any 
thing in nature, except kindled Gun- 
powder, that bulk for bulk moves 
more forcibly, though the motion 
ſcems to be very [low. 


CHAP. 
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CHAF. V. 


(Of the Propagable Na- 
ture of Motion.) ; 


Obſervat. IV. Men are not ſufficient- 
ly aware, how propageble Local Mo- 
tion is, even through differing Medi« 
ums, and Solid bodies, 


ps are foe principal Occa- 


fions on which I have obſer- 
ved, that men are wont to think the 
Communicating of Motion much 
more difficult than indeed it is. 
And firſt, there are many. that ob- 
ſerving how uſually thoſe bodies 
that hit againſt hard ones rebound 
from them, eaſily perſwade them- 
ſelves, that Motion can ſcarce be 
tranſmitted or diffuſed through Solid 
bodies. But though it be true, that 
oftentimes in ſuch caſes the pra- 
greflive motion of the body or the 
Solid, 


ie. 
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Solid, that is ſtruck or impellM, be 
either inconſiderable. or, perhaps,not 
ſo much as ſenfiblez yet the impulle 
may make a conſiderable impreſſion, 
and may be communicated-to a a great | 
ſhare of the particles of that matter, | 
whereof the ſolid maſs confiſts ; as we 
(ce In the (triking of a timber-beam at 
one end, the motion, though perhaps 
it were not {ſtrong at the firſt, may 
become ſenfible at the other. Though 
Bell-metal be ſo hard a body, that it 
1s reckoned harder than iron it-ſelf, 
inſomuch that oftentimes it reſiſts 
even files of Steel, which readily 
work on Iron; yet this ſolidity hin- 
ders not but that, as I have found, 
conveniently ſhaped veſlels of Bell- 
meta], though thick, will be ſenſibly 
affected by a motion that neither 
is {troog, nor touches them in 
more than a ſhort line, or perhaps 
than a Phyſical peint. The truth of 
this I have "> by trial on more 
than one ſuch veſlels and particularly 
on one that was hemiſphzrical,which 
being placed or held ina convenient 
poſture, 
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poſture, if I did but gently paſs the 
point of a pin for alittle way along 
the brim of it, it would ſenfibly re- - 
ſound, and that (to a very attentive 
ear) ſo long, and in ſuch a ringing 
manners as made it highly probable, 


—_ | wy that the parts, immediately touched 


(and-not ſo much as ſcratched)by the 
point of apin,were not onely put into 
a vibrating motion. themſelves, but 
were enabled to communicate it to 
thoſe that were next them, and they 


to thoſe that were contiguous to__ 


themz and ſo the tremulous motion 
was propagated quite round the bell, 
and made divers ſucceſſive Circula- 
tions before it quite ceaſed to be au- 
dible. And if, in ſtead of drawing a 
Line on the brim of the veſſel, I 
ſtruck it, though but faintly, with 
the point of a pin, though the part 
immediately touched would be but 
a phyſical point, yet the motion 
would be, like the former, propagated 
ſeveral times. quite round 5 as was 

argued by the ringing and duration of. 
| the produced ſound, though this 
metal- 
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metalline veſſel] were ſeven inches 
in Diameter, and of a conſiderable - 
thickneſs. Nor was a fſolidity like 
that of Braſs requiſite to produce 
theſe effets. For I found them to 


inſfue much after -the ſame manner, | 


when I employed onely a ſhort and 
{lender thread of Glaſs, which though 
little, if at all, thicker than a pin, was 
yet chollow quite through. Now 
if it be true, as 'tis highly probable. 
that Sound, as it belongs to the air, 
conſiſts in an undulating motion of 
the Air, and ſo io our caſe requires 
a vibrating motion in the iſonorous 
body to impart that motion-to :the 
Air we muſt grant in our Inſtances 
a wonderfull propagableneſs of mo- 
tion, even when 'tis not violent, -in 
Solid bodies themſelves ; 'fince the 
point of a pin, gently ſtriking a part, 
no bigger-than it-ſelf, of a maſs of very 
folid metal, could thereby communi- 
cate a ſenſible motion, and that fe- 
veral times circulated, to millions of 
parts equall to it in bulk, and much 
exceeding it in hardneſs. And m_ 
__ 
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the effe&t was more 'confiderable, 
when the erial was made 1n a-much 
greater, than 1n a ſmaller veſſel; *cis 
probable;thar, 4fI had had the oppor- 
tunity of experimenting on a large 
and welhung Bell, the Phenomenon 
would have 'been more notable; as 
it alſo ſeemed tobe on-our rveſlel, if, 
in ſtead of ſtriking it with the point 
of a pin, we caſt, though bur faintly, 
againſt the lower part of it a grain of 
ſhot, lefs than a ſmall pins-head, or 


letalittle grain fall, from about one 
foot high, upon the infide of the 


inverted Hemiſphere. And to ſhew, 
that even ſoft and yielding bodies, 
and but faintly moved, are not tobe 
excluded from a power of putting 
ſuch hard ones into motion; I ſhall 
add, that I found almoſt'the like ef- 


feds to thoſe above mentioned, by 


paſling the pulp of my finger a little 
way along the lower part of the vel- 
fel. Nay, that fluid bodies them- 


ſelves 'may communicate ſuch an 


inteſtine and 'propagable motion, to 
harden ſolid ones, I may have here- 


after 
» 
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after an occaſion to ſhew by the 
effe&s of a ſmall Flame, and the 
Sun-beams on glaſs and ſteel. And 
I ſhall here on this occaſion add 


this word about the Propagation of. 


Motion produced in ſolid bodies by 
heat, that it much depends upon the 
particular Textures of the bodies. 
For I found, that when I heated a 
| piece of glaſs or of a fire-ſtone,lI could 
. without inconvenience hold my na- 
ked.hand upon parts that were very 
near (ſuppoſe within an inch off ) the 
1gnited portions of them. But, if we 
take a rod of Iron, for. inſtance, and 
heat one end red-hot. the heat of that 
end will be fo propagated towards 
the other, that it will offend one's 


hand at ſeveral times, the diſtance, 


at which one might conveniently 
hold the rod, if it were of glaſs. 
In. many buildings it may be obſer- 


ved, (andis thought a ſign of the firm 


Coheſion of their parts, _) that a 
ſtamp of one's foot , nay or bare 
treading, or ſome ſuch other leſle 
brisk impulſe, made in one room , 


will. 


- 
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will have a ſenfible effe& in all or 
moſt of the others: And it often hap- 
pens, that, by the haſty ſhutting of a 
door, the whole houſe is made to 
tremble 3 whence we may argue,thar, 
even among ſolid bodies, motioti 
made in one place may be readily 
propagated to many others: And it, 
4s to the latter of the Inſtances, the 
ſudden impulſe and compreſſion of 
the Air, made by the door ſuppoſed 
to be haſtily ſhut, have any conſide- 
rable ſhare in the effet,the Phzxnomes 
non will ſerve to ſhew the efficacy e- 
ven of ſucha motion of a ftuid body; 
as we cahnot direttly feel upon divers 
large and firmly connected folid 
bodies. 

In Earthquakes the tremulous mo- 
tion ſometimes extends ſo very far, 
that, though: it ſeems highly proba- 
ble, that the ſhake that is given to 
one part of the Earth by the firing 
ind explofion of ſubterraneal exha- 
lations, (if that be the true ahd &nely 
eaufe of Earthquakes) is not capabls 
bf teaching hear fo far as divers 

E#vth\ 
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Earthquakes have done, but that the 
fire paſſes through ſome little ſubter- 
rancal clefts, or channels, or hidden 
conveyances, from one great Cavity 


or Mine to another; yet 'tis not im- 


probable but that the vehemently 
tremulous motion does oftentimes 
reach a very great way beyond the 
places where the exploſions were 


made. Since, though Sexecs would 


Hatur. Queſt, Lib confine the extent of 
VI.Cap.2s Earthquakes to two 


hundred miles, yet ob- 


ſervations made in this and the laft | 


Century warrant us to allow them 
7: 777 2 fargreater ſpread. The Lear- 
Gap. 26, ned Joſephns Acoſia affirms, 

that in the Kingdom of Peru 


in the year 1586 an Earthquake 


reached along the ſhoar of the Paci- 


fick ſea 160 Leagues3 and adds, that 


ſometimes it has in thoſe parts run on 
from South to North 300 Leagues. 


And in the beginning of this our age | 


(Anno Dom. 1601) good writers 
relate a much larger Earthquake to 
have happened, ſince it reached from 

"Io Aſia 
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Aſia to that Sea that waſhes the 
French Shoars, and, beſides fome A/- 
atick Regions, ſhook Hangary, Ger- 
many, Italy and France, and conſe- 
quently a great part of Europe, 
And if that part of the Narrative be 
certain, which relates, that this laſted 
not much above a quarter of an hour, 


it will be the more likely, that this 


Earthquake ſhook great Traqs of 
Land beyond thoſe places, to which 
the fired matter, paſſing from one 
cavity to another, could reach 1n fo 
fnort a time: As you will the more 


ealily gueſle, if you try, as I have 


done, that in trains of Gunpowder it 
ſelf the fire does not run on near ſo 
ſwiftly as one would imagine. But 
though I have been in more Earth- 
quakes then one; yet, fince they 
were too ſudden and too ſhort to af- 
ford me any conſiderable obſervati- 
on, I ſhall ſay nomore of them3 but 
proceed to take notice, that often- 


times the motion of a Coach or. Cart, 


that paſſed at a good diſtance from 
the place that I was in, has madethe 
E 2 buildipgs 
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buildings ſo ſenſibly ſhake, that I 
could not but wonder, that ſo great a 
portion of ſo firm and ſluggiſh a bo- 
dy,as the Earth, could, by a cauſe 
that ſeemed very diſproportionate to 
ſuch an effe&, be made to tremble 
it ſelf, and manifeſtly to ſhake firm 
buildings that were founded on it. 
And this obſervation made me the 
more 1nclinableto give credit to their 
Relations, who tell us, that in a calm 
night, the march of a troup of horſe 
* May be felt, by attentive Scouts 
watching at a great diſtance off, by 
_ the ſhake that the ground receives 
from the trampling of the horſes; 
though I formerly ſuſpe&ted much, 
and do yet a little, that the impulſe 
_ oftheatr conveyed along the reſiſting 
furface of the ground, might mainly 
contribute to the effect that is aſcri- 

bed onely to the motion of the foil. 
Before I advance to the Secord 
Member of this Chapter, it may not 
be 1impertinent to note, that inipeculi- 
arly diſpoſed bodies, and eſpecially 
3n Organical ones, a very Janguid 
| | motl- 


eG @ Ak ms _R8RX>oss > ans... 


* —— kt. 4 


_ Sis-.. Bo. 0. br a Ros 


even [angutd Local motion. 53 


motion may have a far greater eftect, 
than it could produce by a bare pro- 
pagation of it ſelf. Forit may fo de- 
termine the motionof the Spirits or 
other aQive parts of the body it 
works on, as to make multitudes 
of them a& as if they conſpired to 
erform the ſame motions. As when 
a tickliſh man, by having the pulp of 
one's finger -paſled gently along the 
ſole of his foot or the palm of his 
hand, has divers muſcles and other 
parts of his body and face put into 
preternatural or unuſual motions. 
And moſt men by being lightly tickled 
with the end of a feather or ſtraw, 
within their - Noſtrils, have their 
heads and many parts of their bodies 
put into that violent Commotion, 
wherein SzeeZing conſiſts, And I 
remember, that having for ſome time 
been, by a diſtemper, (from which 
God was graciouſly pleaſed a while 
after to free me,) quite deprived of 
the uſe of my hands; it more than 
once hapned to me, that fitting alone 
1n a Coach, if the wind chanced to 
== 8g blow 


54 - Of the great Effeqs of 
blow a ſingle hair upon my face in the 
Summer-time, the tickling or itching, 
that it produced, was ſo uneaſy to me, 
*till by calling out to a footman I 
could get it removed, that, though I 
could well bear it as long as I was 
-wont to do, when, having the uſe 
of my hands, I could relieve my ſelf 
at pleaſure yet if 1 were forced to 
._ endure the itching too long, before 
any came to ſuccour me, the uneafi- 
neſs was ſo great, as to make me ap- 
prehend falling preſently either intq 
Convyulfions or a Swoon. But tis time 
to proceed to the ſecond Member of 
this Chapter. 
' 2. Others there are, that cannot 
believe, that Local motion, eſpecially 
if it be languid, can be propagated 
through dilfering Mediums, each of 
which, ſave that wherein the Motion 
Is begun, muſt, they think; either re- 
Il, or check and dead it. To theſe 
ſhall recommend the Conſideration 
ofan Experiment,l remember I made 
before ſome Learned men in our 
Pneumatick Engine. For, having 
Cauy- 
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cauſed a large and thick glaſs Recei- 
ver to be fo blown, that it had a 
glaſs button in the inſide of that part 
which upon the Engine was to be 
placed -upwards3 I cauſed a Watch 
to be ſuſpended by a. little Silver- 
- chain faſtned to that button by as 
{lender and ſoft a body, asI thought 
would be ſtrong enough to ſupport 
my watch; and then,the Glaſs being 
cemented on cloſe to the Receiver, 
to prevent a Commerce between the 
Cavity of it and the Air, the watch, 
that hung freely near the middle of 
the 'Cavity of the Receiver, -made 1t 
ſelf to be heard by thoſe attentive 
Liſtners , that would hold: their ears 
direaly over the ſuſpended watch, 
whoſe motions were thereby argued 
to have been propagated, 'either 
through the included air, or along the 
{tring to the concave part of the 
Glaſs, and through the whole thick- 
nefs of the Glaſs to the convex part, 
and thence, through the interpoſed 
airto the Ear, And this mention of 
watches minds me of what I'often ob- 

E 4 ſerved 


ſerved in a ſmall ſtriking watch, that 
I have worn in my pocket. For, 
when it ſtruck the Hours, and in ſome 
poſtures when the balance did but 
move, I could plainly feel the brisker 
motions of the Bell, and-ſenfibly the 
Janguid ones of the balance, through 
the ſeveral linings of my Breeches, 
and ſome other interpoſed ſoft and 
| yielding bodies; and this, though 

the watch (as ſaid) was ſmall, and 
the balance included in a double caſe, 
and though the outwardmoſt were 
of (what they call) Chagrine, and 
the innermoſt of Golds which I there- 
fore mention, becauſe that cloſeſt of 
metals is obſerved more to dead 


ſounds and motionsthan harder me- 


tals, as Silver, Copper, and Iron. 
That Motion may be propagated 
through differing Mediums, may ſeem 
the more probable by the ſhakings 
that are often felt by men lying on 
beds that ſtand in rooms cloſe ſhut, 
when loud claps of thunder are prox 
duced (perhaps at a great. diſtance 
eff ). inthe clouds. And whether j 
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will be fit to, add to this-Inſtanc® 
that which you have lately met with 
in the I1I, Chapter of a wounded 
Frenchman at Copewhager, TI leave you 
to confider. ; 

Fknow not whether it will be very 
proper to take notice on this occa- 
fion of an odd Phenomenon recited by 
the experienced Agricola ,,,,, 
in theſe words. $7 animal que effi. © Terra 
dejicitur in antrum Vi- £10. 1. Cap. 7. 
burgenſe, quod eſt in Carelis, Regione 


 Scaudie, erumpit. ut perhibent, ſonns 


intolerqbilis magno cum flatus 81 leve 
pondus in ſpecum Dalmatiq, quamis, 
inquit Plinius, tranquillo die, turbini 


ſpmilis emicat procel/a. 


3. As thoſe of whom 1 took np- 
tice at the beginning of this Chapter, 
are backward to allow, that Motian 
may be confiderably propagated 
through ſod bodies 3 ſo,on-the con- 
trary, there are others that are indiſ- 
poled tothink, that *tis.near ſo pro- 
pagable as\ indeed it is through fluid 
bodies ; becauſe they preſume, that 
the eaſy ce{lion of the parts of thc 

| WIL 
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will dead the impulſe received by 
thoſe of them that are firſt ated on 


by the impelling body. And 
. There is yet another fort of 


Naturaliſts, who, though they may. 


be brought to grant, that Motion may 
by propagated even through a ſoft 
and yielding Medium , cannot be- 
lieve, that it ſhould through ſuch a 
— Medijum be propagated to any conft- 
derable diftance 3 being perhaps. in- 
duced to: this opinion by obſerving, 
that, though a body ſomewhat broad 
as well as ſolid, as the: Palm of one's 
hand or a battledore, be moved 
through the Air ſwiſtly enough to 
make a wind5 yet that wind will 


not be ſtrong enough to be felt __ 


more than' a very little way © 


Wherefore, becauſe the Inſtances, to | 


which I aſfign the remaining part of 
this Chapter, may be for che moſt 
part applicable to the removal” of 
both theſe prejudices; It may for bre- 
vity ſake be expedient to confider 

them both together. 
Tt Lumingus bodies a& on our 
Eyes, 
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Eyes, not by a ſubſtantial diffuſion 
of extreamly minute particles, as the 
Atomiſts would have it, but by a pro- 
pagated Pulſion of ſome Subtile mat- 
ter contiguous to the ſhining body, 
(as the Cartefians and many ' other 
Philoſophers maintains) 'twill be ma- 
nifeſt, that a body leſs than a- ſmall 
pin's head may give a brisk motion to 
a portion of fluid matter many mil- 
lions of times greater than it ſelf; 
fince in a dark night a fingle ſpark of 
fire may be ſeen in differing places, 
whoſe diſtance from it exceeds mas 
ny thouſand times the ſpark's Diq- 
meter. Not to mention the great 
remove. at which the flame of a ſmall 
taper may not onely be ſeen, but ap- 


| pear greater than near at hand. -And 


if we compare” the Diameter of that 
bright Planet Yenus, which yet 
ſhines but with a borrowed and re- 
fleted Light, with its diſftavce from 
the Earth, we may eaſily conclude, 
that the fixed Stars which probably 
are ſo many Suns that ſhine by their - 
own native Light, muſt impell a ftu- 
«S110 th 2h nt rn " pendi- 
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pendious proportion of Etherial mat- 
ter, to be able at that immenſe di- 
ſtance to make ſuch vivid Impreſſi- 
ons, as they do, upon our Eyes. But 
to deſcend to Inſtances leſs remote 
and diſputable, I ſhall, in order to the 
removal of the two lately men- 
tioned prejudices, proceed to conli- 
der; that, though it be true, that 
Fluid bodies do eaſily yield to Solid 
ones that impell them, and thereby 
oftentimes quickly dead the motion 
of thoſe Solidsz yet the motion, be- 
10g loſt onely in regard of the ſolid bo- 
dy, is not loſt, but tranſmitted and 
diffuſed in reference to the fluid. As | 
when a log' of wood, or any ſuch 
body ſpecifically lighter than water, 
is let fall in the middle of a pond, 
though its progreſs downwards be 
checkt, andit be brought to reſt qui- 
etly on the ſurface of the water; yet 
its motion is notloft, but communica- 
ted to the parts of the water it firſt 
ſtrikes againſt, and by thoſe to athers, 
. *till at length the: curls or waves 
produced: on the ſurface of the wa- 
cer 
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ter ſpread themſelves, till they arrive 
at the brinks, and would perhaps be 
farther expanded, if theſe did not 
hinder their progreſs. | From which 
inſtance we may learn, that, though 
the nature of fluid bodies, as ſuch, re- 
quires, that their parts be actually 
diſtin and ſeparately moved 3 yet 
the particular. Corpuſcles that com- 
poſe them, being (at leaſt here be- 
low) touched by divers others, the 
new motion that is produced in ſome 


of them by an impellent Solid, muſt 


needs make them 1mpell the contigu- 
ous Corpuſcles, and theſe thoſe that 
chance to lie next tothem, and ſo the 
impulſe may be propa8ated to a di- 
ſtance 5 which you will the more eaſt- 
ly believe may be great, if you con- 
ſider with me, both that in a fluid 
body the Corpuſcles, being already 
in the various motion -requilite to 
fluidity, yield more eaſily to the im- 
pellent, and alſo that being fully, or 
very near it, counterpoiſed by others 
of the ſame fluid, a ſcarce imagina- 
bly little force may ſuffice to impell 

them 5 
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them; inſomuch that, though the 
braſs Scale of a balance, of divers 
inches in Diameter, may well be ſup- 
poſed to outweigh many myriads of 
ſuch particles as compoſe water, 
wine, &c. yet, (asI elſewhere more 
fully relate) when ſuch a ſcale was 
duly counterpoiled with another like 
it, I could eaſily put it into various 
motions onely with the inviſible Ef- 
fluvie 'of no great piece of Amber. 
And if we conſider that obvious In- 
ſtance of the ſwelling Circles made 
by caſtinga ftone into a Pond or o- 
ther ftagnant water, we ſhall be the 
more eafily perſwaded, that, even in 
a heavy Huid, a motion may reach a 
far greater way,'than men are uſually 
aware of, beyond the parts on which 
It was firſt impreſt. | 
On this occaſion I maſt not omit 
a ſtrange Obſervation given me by a_ 
very experienced Navigator, that 
much frequents the Coaſt of Groen- 
land, and other ArFick Regions, to 
fiſh for whales. For this perſon being 
diicourſed with by me about the et- 


fects 
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fects of the breaking of thoſe vaſt 
piles of Ice, that are to be met with 
in thoſe parts, aſſured me, that not _- 
onely he had often heard the Ice 
make in breaking terribler noiſe than 
the loudeſt claps of tkunder with us, 
but that ſometimes,when the Sea-wa- 
ter had, as 1t were, .undermined the 
foundation of the mountainous piece 
of Ice, he has known it at length ſuid- 
denly fall into the ſubjacent Sea 
with ſo much violence as to make a 
ſtorm at a great diſtance off ; inſo- 
much that once, when he lay two 
Leagues off of the place where this 
ſtupendious maſs of Ice fell, it made 
the waves goe fo high as to waſh 
clear over the ſtern of the ſhip, with 
danger enough to ſome of his men, 
and to (ink ſeveral of his ſhallops that 
were riding by, though ſcarce any 
ſmall veſſels in the world uſe tobe ſo - 
fitted for rough Seas as thoſe about 
Groenland. | FF 

And whereas, though the Air be 
a much thinner fluid, we are apt to 
think it indiſpoſed to propagate mo- 
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tion far, give me leave to tell you; 
that we may take wrong meaſures, if 
we think, that, (for inſtance) the un- 
dulating motion, into which the Air 


1s put by the action of ſonorous bo-. 


dies, reaches but a little way, as we 


are apt to preſume it does, becauſe - 


we judge of it by the efteq it has on 
our ears when the found is made in 
_ diſadvantageous places. For one, that, 
for inſtance, hears a Lute or a Viol 
plaid on in a room furniſhed with 
hangings, will be apt to think the 
ſound faint and languid in compariſon 
of what it would appear to him, if 
the ſame Inſtrument were plaid on 


after the ſame manner in an arched 


room without hangings; theſe ſoft 
and yielding bodies being apt to dead 
the ſound, which the figure and hard- 
neſs of the Vaulted room would re- 
fet, And ſo, when a man fpeaks 
aloud 1n the free Air, we are not wont 
to take any notice of a progreſs made 
by the motion of the Air beyond the 
lace weare in,when our ears receive 
the ſound 3 but if the place happen 
| £0 
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to be furniſhed with an Echo, though 
at many times that diſtance trom the 
ſpeaker, we may then eafily take no- 
tice, that the motion of the Air was 
carried on, and that with good vi- 
gour,toa far greater diſtance than elſe 
we ſhould have obſerved. And I 
have often thought, that, even by the 
better ſort of our Echoing places, 
we are not informed, to near how 
preat a ſphere the motion, which the 
Air is put 1nto by Sounds, may ex- 
tend'it ſelf, where its difinfion and 
vigour are not hindred nor weakned 
by bodies either placed too' near; or 
indiſpoſed to promote its operation. 

What has been lately ſaid of the 
great difluſion of Sounds, if them- 
felves be loud and great, will appear 
highly probable, by what is related 
by the Learned Fromundus, _ _ . 
who being Profcflour of Zi dts” 
Philoſophy at Lovair, in Be 
the Year 1627, had opportunity 
enough to know the Truth of what 
he relates 3 namely that, at the fa- 
' mous Siege of Oftend in Flanders, the 
| K thuns 
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thunder of the great Ordnance was 
heard at above thirty Dutch Leagues, 
which, according to the vulgar rec- 
koning, amounts to a hundred and 
twenty of our Engliſh miles. And 
that is yet, as he' truly obſerves,more 
ſtrange, and makes more for our pre- 
ſeat purpoſe, which he adds concer- 
ning the diffuſion of the ſound of a 
Drum, which, he ſays, was, upon 
a time, heard at Sea twelve Leagues 

off, 
' But toreturn to what was ſaying 
of Echo's, to confirm my conjecure 
about them, I ſhall think it needleſſe 
to offer you any other Argument, 
than that which you will draw your 
ſelf from the Notable Relation I met 


with in the Learned Y7a- 
Geograph. general, 


Lib.L Cop, XLx, Yenins of an Obſervation 


made by DavidFrglichi- 
#5, who, in the Company of a couple 
of Students, had the curioſity (in the 


month of Jzze) to viſit the mountain 


Carpathus, eſteemed the higheſt of all 
the Hungarian Hills, and ſaid to be 
much more ſteep and difficultly ac- 

cels 
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ceſlible than any of the , 4/ps them. 


ſelves: Frelichins then (in my Au- 


thour) having related with what dif- 
ficulty he and his Companions aſcen- 
ded above that Region of the Air, 
where they met with clouds and ve- 
hement- winds, adds this memorable 
Obſervation, ter whoſe fake I men= 
tion the ſtory : Exploſi (lates he) 7n 
ea ſummitate ſclopetum, quod non ma- 
Joren ſonitum primopre ſetulit, quan 
{# tigilum vel bacillum confregiſſem 3 
poſt intervallum autem temporis mur- 
mur prolixum invaluit, inferioreſque 


montis partes, convalles, & ſyluas op= | 


plevit. Deſcendendo per nives annoſas 
intre convalles, cum iterum ſclopetuns 
exonerarem, major & horribilior fra- 
gor quam ex tormento capaciſſumo inde 
exoriebatur s hinc verebar, ne totus 
mons concuſſus mecum corrueret 5 du- 
ravitque hic ſonus per ſemiquadrantern# 
hore, #ſque dim abſtruſiſſimas CAUVernas 
penetraſſet, ad quas Aer undique mul: 
tiplicatus reſiliit. Et talia quident 0b- 
JeFa contava in ſummitate ſe non illico 
offerebant , idcirco fere inſenſtbiliter 

F 2 primun 
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primium ſonws repercutiebatur , donec 


deſcendendo antris & convallibus vis 
cinior faitus, ad eas fortins impegit. 


CHAP. VI. 


'©Þ Obſervat. V. en wſually think not 
what the modification of the inviſt- 
ble motion of Fluids may perfarm on 


the diſpoſed bodies of Animals. 


[N this Obſervation I expreſly men- 
[| tion #he diſpoſed bodies of Ani- 
&-als,to intimate,that thereis a peculi- 
ar aptitude required 1n thoſeAnimals, 
or ſome particular parts of them that 
are to be ſenſibly affeted by ſuch 
motions as we are treating of, which 
would otherwiſe be too languid to 
have any ſenſible operation on 
them. BT. 
 Itſeems the leſs ſtrange to me, that 
continuing Sounds, and other ſome- 
what durable Impulles of the Air or o- 
ther Fluids,ſhould have a manifeſt ope- 
ration upon Solid bodies, when] _ 
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der the multitude of ſtrokes that may 
in a very ſhort and perhaps ſcarce ob- 
ſervable time,be ſuppoſed tobe given 


by the parts of the fluid to the Confi- 


ſtent body. For, though each of theſe 
ſingle would perhaps be too languid 
to have any ſenſible effec at all; it 
being opportunely. and frequently 
repeated by the ſucceffive parts of the 
fluid, as by ſo many little ſwimming 
hammers or flying bullets, they may 
well have a notable effect upon the 
parts of a body expoſed to their aCi- 
on: As may be argued from the 
great ſwing that may be given to 
Pendulums by a very languid force, 


If it ſucceſſively ſtrike the ſwinging 


body,when having finiſhed its excur- 
fion, 'tis ready to return towards the 
Perpendicular; as alſo from the 
tremulous motion that is imparted 
even to the metalline ſtring of a Mu- 
fical Inftrument, by the congruous 
motion the Air is put into by another 
trembling ſtring, (as there may be 
hereafter occaſion to declare.) 
I remember, Scaliger tells a plea- 
F 3 ſlant 
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ſant ſtory of a Knight of Gaſcony, 
whom the ſound of a Bagpipe would 
force preſently to make water 3 ad- 
ding, that a Perſon diſabliged by this 


man, and reſolving to be merrily re- 


venged on him, watched a time when 


he ſate at a Feaſt ſo as he could not 
well get out, and brought a Bagpiper 
to play unawares behind him 3 which 
hedid fo unJuckily, that the Muſick 
had prefently its wanted efieq upon 
the poor Knight, to his great Confull- 
on and the laughter of the Company. 
On which occaſion I ſhall add, that 
I knaw a very Ingenious Gentleman, 
who has confelled to me, that the 
noile of a running Tap is wont to 
bave almoſt the like operation upon 
H1m. 

'Tis a common Obſervation, that 
the noife that an ungreaſed cart- 
ywheel] makes in grating agataſt the 
axe]-tree, and the ſcraping of a knife 
upon a plate of fjilver or pewter, and 
tome ather ſuch brick and acute 
Sounds, do ſo affect divers parts of 
ihe Head, as to produce that effect 

$ T1 that 
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that is commonly called ſetting the 
Teeth on edge 5 which whether it pro- 
ceed from any commerce between 
the Auditory Nerves, and thoſe that 
are inſervient to the motion we have 
mentioned, I leave Anatomiſts to con» 
fider. But theſe effets of acute 
ſounds are much leſs confiderable than 
that which T elſewhere relate of an 
Ingenious Domeſtick of mine, who ſe- 
veral times complained, that the tea- 
ring of brown paper made his Gums 
bleed : which argued that the ſound 
had an operation not onely upon the 
nervous and membranous parts, but 
the bloud and Humeurs themſelves. 
Sir Herry Blunt, in his voiage tothe 
Levant, giving an account of what 
he obſerved in Egypt, has, among o- 
ther remarkable things, this paſlage : 
Many rarities of Living creatures I 


ſaw 1n Gran Cairo, but the moſt 1n- 


genious was a neſt of four-legged 
Serpents of two foot long, black and 


ugly, kept by a Frenchman, who 


when he came to handle them, they 
would not endure him,but ran and hid 
if Ws in 
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in their hole ; then would he take his 

Cittern and play uponit: They, hea- 

ring his Muſick, came all crawling 

to his feet, and began to climbe up 
him, till Het gave Over playing, then 
away they ran. 

This recalls ta my mind, what ſome 
men of repute, and particularly the 
Learned Kircheras,relateconcerning a 

_ great Fiſh,in or about the Streights 
that ſever Sicily from Jtaly, which 1s 
ſaid to bemuch affeRed with a peculi- 
ar kind of Tune,Charſh enongh to Hu- 
mane ears)by which the Mariners are 
wont to allure it to follow their veſ- 
ſels. And it may much ſtrengthen the 
Concluſion maintained in this Chap- 
ter, ifthere be any certainty in the fa- 
mous tradition» that the Lion is ter- 
rificd and made to run away by the 

crowing of a Cock : I ſay, if, be- 
cauſe though I doubt not but ſome 
.cculiar kinds of Sounds, as well as of 

other ſenſible obje&s,may be particu- 

larly and exceedingly uogratefull to 

the Senſories of this or that peculiar 
kind of Animals, and conſequently 
, te 


IL jNMMI 


even languid Local motion. 73 
to the ears of Lions; yet a late 
French Trayeller into the Levart 
gives me cauſe much to queſtion the 
matter of fac, affirming, that row- 
ing along the brink of Tigris or 
Euphrates, (tor I do not puncually 
remember which,) they were, for ma- 
ny. hours 1nthe night, terrified by Li- 
ons that attended them along the 
brink of the River, and would not 
at all be frighted by the frequent 
crowing of the Cocksthat chanced tq 
þe in the paſſengers Boat. Of which 
unconcernedneſs of the Lions, our 
obſerving traveller took mach more 
notice than the Lians appeared to 
do of the crowing of the Cocks. I 
might on this occaſion ſay ſomething 
of the received Tradition, that many 
{ſleeping perſons will be more eafily 
waked by being called upon by their 
own uſual names, than by other 
names, though uttered with a louder 
voice. But this it may ſuffice to have 
mentioned 3 nor will I here inſiſt on 
that more certain example of the o+ 
peration of a Sound, which is " 
42/46 wa reread hos __ 
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forded by theſtarting of men or grea- 
ter Animals, upon a furprizing, 
though not vehement, noiſe; though 
this oftentimes puts ſo many of the 
Spirits and Muſcles into motion, that 
the whole bulk of the Animal is ſud- 
denly raiſed from the ground, which 
perhaps it could not be by the bare 
_ counterpoiſe of ſome hundreds of 
—ppunds : This, I ſay, I will notin this 

place inſiſt on, becauſe the Pheno- 
-:en0m ſeems to depend rather upon 
theloudneſsor acuteneſs of the found, 
than upon any determinate modi- 
fication of it, particularly relating to 
the Animal it ſelf. 

But the eminenteſt Inſtance of the 
efficacy of peculiarly modified Sounds 
upon diſpoſed bodies, is afforded' by 
what happens to thoſe which are bit 
by a Taraxrtula. For though the 
bitten perſon will calmly hear divers 
other tunes, yet when a peculiarly 
congruous one comes to be plaid, it 
_ will ſet him a dancing with ſo much 

vigour as the ſpectators cannot but 


wonder at, and the dancing will 
| | ſome- 
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ſometimes continue many hours, if 
the Muſick do fo, and not otherwiſe, 
I know there are ſome that queſtion 
the truth of the things related of 
theſe Tararntats, (as the Talians call 
them, Jand I eaſily grant,that ſome Fi- 
ctions may have been ſuffered to paſs 
under the countenance of (o ſtrange a 
Truth. But beſides the affirmations of 
ſome Learned, men, (as well Phy- 
ficians as' others) my Doubts have 
been much removed by the Accounts 
I have received from an Ingenious 
Acquaintance of mine own,who at 
Tarenium it (elf, whence the Infect 
takes its name, and elſewhere,ſaw ma- 
ny bitten perſons in their dances,ſome 
in publick and ſome in private pla- 
ces, and amongſt the reſt a Phyſician, 
on whom the tune that fitted his 
diſtemper had the ſame operation 
as on the other Patients. And the 
Learned Epiphaninus Ferdinandas , 
who practiſed Phylick in 4pu/ia and 
Galabria for many years, not onel 

delivers upon his own perſonal ob- 
ſervation, ſeveral Narratives of the 
| TT effects 
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effe&s of Muſick upon the Tarertats, 
but invites any that may doubt of the 
truth of ſuch Narratives to repair 
tohim at a fit ſeaſon, undertaking to 
convince them by ocular Deman- 
ſtration. 

I know a very honeſt and ſober 
Muſician, who has divers times af- 
firmed to me, that he could at plea- 
ſure, by playing a certain Tune, 
(which he acquainted me with, and 
Which did not much move others) 
make a perſon (whom he named to 
me) weep, whether ſhe would or 


no. And I might add, that when I 


have been taking Phyfick, or am any 
thing feveriſh, the repetition of two 
verſes of Lucan ſeldom fails (as I 
have often tried) of producing in me 
a chilneſs, almoſt like that, but fainter, 
that begins the fit of an ague. But 
on this Inſtance I look not as a ſtrong 
proof of the Phyfical efficacy of 
Sounds; becauſe thoſe two verſes 
having been emphatically read, when 
divers years agoel lay fick of a flow 
feyer, and could not reſt, they _ 
Q 
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ſo ſtrong an impreſſion on me, that 
whenever I am under a Diſcompo- 
ſure any thing near like that, that 
then troubled me, thoſe verles re- 
vive, as'twere, in my brain and ſome 
other parts that diſpoſition, or ra- 
ther indiſpoſition, with which my 
firſt hearing of thoſe verſes was ac- 
companied. 

It may be the leſs admired, that 
the vibrating motion of the Air, that 
produces ſounds, ſhould have ſuch 
effe&ts upon diſpoſed Organical 'bo- 
dies, fince Light it ſelf, which 'ei- 
ther conſiſts of briskly moving ef- 
fluvia far more ſubtile than aerial 
corpulcles, or is propagated by the 
pulſe of a far more ſubtile body 
than Air, may have a notable ope- 
ration upon diſpoſed bodies. For 
we commonly obſerve, that the Sun- 
beams, by beating upon the face or 
eyes of ſume that come ſuddenly 
out of a ſhaded place into the Light, 
preſently make them ſneezez which - 
you know 1s not done without a ve- 
hement motion of diyers parts » 
ae 
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the body. And though Colour be bur 
a modification of Lights yet, belides 
that *twas anciently a practice, as the 
_ Hiſtory of the Macchabees informs 
us, to ſhew red objecs to Elephants, 


to make them more fierce, 'tis a fa- 


miliar obſervation, that red cloaths 
do offend and irritate Turky-cocks. 
And that is more remarkable, which 
is related by the very Learned Phyſt- 
clan Yaleſius,ot a perſonthat he knew, 
who, if he looked upon red objects, 
would not onely have his Eyes offen- 
ded, but was ſubje& to an effuſion 
of Humours in the neighboring parts, 
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CHAP. VI. 


Obſervat. VI. Mem ſuſpeF not what 
efficacy the Inviſible motions of 
Fluids may have, even upon inor- 5 
| ganical bodies, upon the ſcore of 
ſome determinate Congruity or rela- 
tion betwixt a peculiar Texture of 
the one, and the peculiar modifica- 
tion of the others motion. 


Hough the Experiments deli- 

vered in the foregoing Chap- 
ter have, I preſume, ſufficiently ma+- 
nifeſted, that the modification given 
to the motions of the Air by ſono- 
rous bodies may have confiderable 
effets upon Animals, in whoſe or- 
ganized bodies the curioutly contri- 
ved parts have an admirable con- 
| nexlon with, and relation to, one 
another,and tothe whole Symmetri- 
cal fabrick they make up; yet, I 
fear,, it will ſcarce ſeem credible, 
that ſonorous motions of the Air, 
not very loud, ſhould find, even in 


bodies 
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bodies Inanimate and Inorganicall,; 


ſach congruous Textures and other 
Diſpolitions to admit their action, 
that even more languid Sounds, pes 
culiarly modified, may ſenſibly ope- 
rate upon them, and much more than 
ſounds that are louder and. more ve- 
hement, but not ſo happily modified. 
Tomake this good by particular Ex- 


eriments, I ſhall begin with that, 
which, though the effe& may ſeem 


inferiour to that of moſt of the o- 
thers, I judge fitteſt to manifeſt, that 
the produced motion depends | upon 
the determinate modification of that 
of the impellent Fluid. 


That a certain impulfe of Air, 


made by one of the Uniſon-ſtrings 
ofa Muſical Inſtrument, may ſuffice 
to produce a viſible motion in ano- 
ther, is now become a Kknown' expe» 
riment ; of the Cauſe and ſome un- 
obſerved Phxnomena of whichT e!ſe- 


where more fully diſcourſe. But, 


that it may not be ſuſpeCted in this 


caſe, that the ſhake of the untouched 


ftring is communicated to it by the 
propa 
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propagated motionof the Inſtrument 
it. ſelf, to which the ſtring, that is 
ſtruck; is alſo faſtned; I ſhall add, that, 
according to what I elſewhere re- 
late, I found by trial purpoſely made; 
that a ſtring of-Wire, (which you will 
grant to be a more folid body than 
an ordinary Gut-ſtring, ) may be 
without another ſtring brought to 
tremble by .a - determinate Sound 
made at a diſtance, which produced 
but ſuch an-impulſe of the Air, as 
could neither be ſeen nor felt by the 
By-ſtanders, nor would communicate 
any. ſenfible motion . to the neigh- 
bouriag ſtrings. 'Tis erues that, in this 
caſe the ſtring, in which the? trem- 
bling was produced, was a ſingle, 
long, flender and ſpringy body, faſt- 
ned at both ends to a ſtable: one 3 
and therefore it may ſeem altoge- 
ther groundleſs to expe, that any 
thing like this effect ſhould be by the 
| ſame cauſe produced in bodies that. 
do not appear ſo qualified Bur, 
as we elſewhere ſhew, that a certain 


degree or meaſure of tenſion 1s 10 or- 
G der 


LIMI 
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der tothis Phxnomenon the principal 
Qualification, without which all the 
other would be unavailable3 perhaps 
*frwill' not. be abſurd 'to enquire, 
whether, in bodies of a very Jiffering 
appearance from ftrings, the various 
Textures, Connexions, and Compli- 
cations; that Nature-or Art, or both, 
may make of the parts, may not 
bring them to a ſtate equivalent to 
the Tenſions of the ſtrings of Mufical 
Inſtruments, whereby divers of the 
mentioned parts maybe ſtretched in 
the- manner requitite to diſpoſe them 
to receive a vibrating motion from 
ſome peculiar Sounds: And whether 
theſe trembling parts may not be nu- 
merous enough to affect their neigh- 
bours, and make, in the body they 
belong to, a tremulous motion diſ- 
cernible, though not by the Eye, yet 
by ſome other fenfe. TI his conjecure 
Ih or inquiry you will, I hope, bave 
the leſs unfavourable thoughts of, 
when you {hall have confidered the 
following Experiments. 
I remember, that many years agoe 
I found 
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I found by trial, that, if a fomewhat 
large and almoſt hemiſpherical Glaſle, 
though not very thin, were- conve- 
niently placed; a determinate ſound; 
made at a convenient diftance fronts 
the concave ſurface of the Glaſſe, 
would make it ſenſibly ring, as a Bell 
does a while after it has been ſtruck: 
But this noiſe was the effe& of a de- 
terminate ſound; for, though the 
voice were raiſed to a higher tone, 


'or if the found were made louder; 


the ſame effett would not infue. T 
remember alſo,that, ſome years after; 
{ obſerved, that large empty drinking- 
glaſſes of fine white metal had each of 
them tits determinate Tenſion, or 
ſome difpofition that was equivalent 
as toour purpoſe. For, cauſing the 
ſtriogs of a Muſical Inſtrument to be 
varioufly ſcrewed up, and let down, 
and briskly ſtruck, we found, as I 
expected, rx the motion of one 
ſtring, when 'twas ffretched to a 


certalo note or tone , would. make 


one of the Glaſſes ring, and not the 
other 3 nor would the found of the 
| G 2 ſame 
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ſame ſtring, tuned to. another note, 
ſenſibly afte& the firſt Glaſle, though 
perhaps it might have its operation 
upon another. And this Circum- 
ſtance is not, on this occaſion, to be 
omitted, that, after we had found 
the tone proper.to one of the Glaſſes, 
and ſo tuned the ſtring, that, (I ſay) 
when that was ſtruck, - the Glaſſe 
would reſound. Having afterwards 
broken off a part of the foot of the 
glaſs, yet not ſo much but that it con- 
tinued to ſtand upright, the fame 
ſound of the ſtring would no longer 
be anſwered by the Veſſel, but we 
were obliged to alter the tenſion of 
the ſtring, to produce the former ef- 
ſet. The Learned Kircheras, asI have 


been informed, ſomewhere mentions: 


a correſpondence between ſome li- 
quours and ſome determinate ſounds 
which I ſuppoſe may be true, though 
the triall did not ſucceed with me, 
,perhaps for want of ſuch accommo- 
dations for ſo nice an Experiment as 
I could have. wiſhed, but could not 
procure: But 1f you can, you will ob- 

lige 


: 
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lige me to make the trials ſo as toſa- 
tisfie your [elf and me, whether the 
agitation of the liquour be cauſed im- 
mediately by the motion of the Air, 
or be communicated by the interven- 
tion of the tremblings of the Velſlel. 

An Artift famous for his sk1ll 1n 
making Organs, anſwered' me, that, 
at ſome ſtops of the Organs, ſome 
ſeats'in the Church would tremble. 
But, becauſe I ſauſpeed by his Re- 
lation, that the greatneſs of the ſound 

T it, becauſe, when 
that Pipe, which they call the open 
Diapaſon, ſounds, the chair or ſeat, 
on which the Organiſt fits, and per- 
haps the neighbouring part of the 
Organ trembles ; I ſhall add, that I 
have divers times obſerved certain 
ſounds of an excellent Organ to make 
not onely the ſeat, I fate on in the 
Church, tremble under me, but pro- 
duce an odd tremulous motion in the 
upper part of my Hat, that I could 
plainly feel with my hands. And 
that, which makes me apt to believe 
that this effe& depends upon the de- 

| WU 3 ter- 
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Terminate tone, rather.thanupon the 
loudneſs of the ſound, 1s, that I have 
oftentimes felt, and diligently obſer- 
ved ſuch a kind of motion'ia the up- 
per part of my Hat, upon the pro- 
nouncivg of ſome words in ordinar uy 
diſcourſe;' in which: caſe the effe 

could not with probability be refer- 
red to the greatnels of the Sound, but 
its peculiar fitneſs to communicate 
| ſuch a motionto a body fo diſpoſed. 

' Nor 5s it onely in ſuch ſmall and 
yielding bodies, as Hats and Strings, 
that Sounds that are not boiſterous 
may produce ſenſible effe@s, for, if 
they be congruous to the Texture 
of the body they are to work on, 
they may excite motions 10 it, though 
It be either ſolid or very bulky : of 
which I ſhall here ſubjoyn a couple 
of inſtances, ' 

An ancient Mufician affirmed to 
me, that,playing on a Baſe-viol in the 
chamber of one of his Scholars, when 
he came to ſtrike a certain Note on 
a particular ſtring, he heard an odd 
Kind. of jrring Noiſe, which he 

_ thought 
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thought at firſt had either been caſu- 
al, or proceeded from ſome fault 
1a the ſtrings but, having afterwards 
frequent occaſion to play in that ſame 
room , he plainly found, that the 
Noiſe, he marvelled at, was made by 
the tremulous motion of a Caſement 
of a window, which would be made 
to tremble by a determinate- ſound 
of a particular ſtring, and not by o- 
ther Notes, whether higher or lower. 

To this firſt Inſtance I ſhall add the 
ſecond, which, I confeſſe, I was not 
forward to believe, till trial had con- 
vinced me of the Truth 3 and I fcru- 
pled it the rather, becauſe, if the re- 
flexion of determinate Sounds ſhould 
appear to proceed from' the peculiar 
kind of tremulous motion into which 
the. parts of the reſonant body are 
put, it may incline men to ſo great 
a Paradox, as to think, that ſuch a 
motion of the Air as our Bodies do 
not feel, may produce a trembling 1n 
ſo ſolid a body as a Stone-wall of a 
great thickneſs. The Experiment or 
Obſervation it ſelf 1 ſhall give you 
| G 4 In 
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in the ſame words I ſet it down ſome 
hours after I made jt, which were 
theſe, FOO 
Yeſterday I went to ſatisfy my 
ſelf of the truth of what had been 
tald me by an ancient Muſician, to 
whom I had been relating what I had 
obſerved of the effects of ſome de- 
terminate Sounds even upon Solid 
bodies, and af whom I enquired, if 
he had met with any thing of the hike 
nature: taking him along with me, 
I found, that though the place be but 
an Arch, yet it would not anſwer to 
a1] notes indifterently, when we ſtood 
ina certain place, but to a determi- 
nate Note, (which he afterwards told 
me was Ce fat a little flatted,) ta 
which note it anſwered very reſo- 
nantly, and not ſenſibly tp others, 
which we made trial of, whether 


higher or lower than it 3 and, (which 


added to the ſtrangeneſs,) when I 
made him raiſe his voice to an 
Eighth, as conſonant as thoſe two 
Dounds are wont to be in all other 
caſes, the vaulted Arch did not ap- 
2 | pear 
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pear to us affefted with the Note. 
The Muſician added, - that he had 
tried in moſt Arches all about the 
City, and could not find fuch- a pe- 
culiarity in them, as being to. be 
made reſonant by all Notes or Sounds 
indiflerently - that were. ſtrong e- 
nough 3 and alſo, that as'this Arch 
for this hundred years has been ob». 
ſerved to: have this property, fo an 
ancient and experienced Builder in- 
formed him, that any Vault that were 
exquiſitely built , would peculiarly 
ſve to ſome determinate Note or 
other. P 
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CHAP. VIII 


. Obſervat. VII. 24er look upon divers 


Bodies as having their parts in 4 


ftate of abſolute Reſt, when indeed 
they are in a Forced ſtate, as of Ten- 
ſion, Compreſſion, &c. 


; His Obſervation will proba- 
| bly ſeem paradoxicall. For, 


when an 1ntire Body, eſpecially if it 


be of a ſolid Conſiſtence, and ſeem 
to be of an homogeneous or uniform 


matter, appears to be moveleſle, we 
are wont to take it for granted, that 


the parts, which that body is made up 
of, are perfectly at Reſt alſo. But yet 
this will ſcarce be thought a reaſona- 
ble ſuppoſition, if we do but rightly 
confider fome obvious Phenomena , 


which may teach us, that, whilſt 


a whole Body, or the ſuperficies that 
includes it, retains its figure, di- 
menſions- and diſtance from - other 
ſtable Bodies that are near it, the 
Corpuſcles that compoſe it may have 

various 
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various and brisk motions and: endea- 
vpurs among themſelves. As, when 
a bar of iron or filver, having been 
well hammered, is newly taken off of 
the Anvill; though the Eye can 
diſcera no motion in it, yet the touch 
will readily -perceive it to be very 
hot, and, if you ſpit upor it, .the 
brisk agitation of the inſenſible parts 
will become viſible .in that which 
they will produce in the liquour. Be- 
fides, when the Lath of a Croſs-bow 
ſtands bent, though a man do nei- 
ther by the Eye nor the Touch per- 
ceive any motion in the ſpringy parts, 
yet if the ſtring be cut or broken, 
the ſudden and vehement motion of 
the Lath, tending to reſtore it to the 
figure it had before it was bent, dif- 
covers a ſpringineſs; whence we 
conclude it was before in a ſtate of 
violent Compreſſion. And, though 
the ſtring of a bent Bow do like- 
wiſe appear to be in a ſtate of Reſtz 
yet, if you cut it aſunder, the newly 
made extreams will fly from one an- 
other ſuddenly and forcibly enough 
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to manifeſt, that they were before in 
a violent ſtate of Tenfion. Andon 
this occaſion I could add divers In- 
ſtances taken not onely from ' the 
works of Arty but thoſe of Nature 
too, if they did not belong to ano- 
ther paper: But, one ſort of Obſer- 
vations 'twill be proper to ſet down_ 
in this *placez becauſe 1n thoſe al- 
ready mentioned, the bow and ſtring 
were brought into a violent ſtate by 
the meer and immediate force of 
man. -I ſhall therefore add, that 
there are divers bodies, in which, 
though no ſuch kind of force appears 
to have antecedently aCted on them, 
we may yet take notice of a ſtate of 
violent Compreſſion or Extenſion, 
and a ſtrong endeavour or tendency 
of the parts, that to the Eye or the 
Touch ſeem at reſt, to ſhrink or to 
fly outz and this endeavour may in 
ſome Cafes be more laſting and more 
forcible than one would eafily ſuſpe&t 
or believe. But examples of this 
kind you muſt not expect that I 
fhould give you out of Claſſich Aus 
' thours, 


thours, fince in-them *tis like you 
have not met_ with, either an Inſtance 
or a ConjeQure to this purpoſe 3 but - 
ſome few things that I tried my ſelf, 
and ſome- others that I leatnt by 
Inquiry fram ſome Tradeſmen , 
whom I judged likelieſt to: inform 
me, I ſhall brieffy acquaint you 
with. | 

I have ſometimes obſerved my 
ſelf, and bave had the Obſervation 
confirmed to. me by the ingeniouſer 
Traders in Glaſs; That a Glaſs, that 
ſeemed to have been well baked, 
or nealed,(as they call it )would ſome- 
times, many days. of weeks, or per- 
haps months, after it is taken from the 
fire, crack of its own accord 3 which” 
ſeems for the moſt part to happen 
' upon the-ſcore of the {trong, but un- 
equall, ſhrinking of the parts of the 
Glaſſe. And the Glaſs-men will tell 
you, that, if they take their Glaſles 
too haſtily from the fire, not allowing 
them leiſure to cool by degrees, 
they will be very apt to crack. But 
I remember. that. to ſatisfy ſome In- 
genious 
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penious men, I deviſed a way of ex- 
hibirmg a much more quick and Te- 
markable Phenomenon of that kind. 
Having made then, by a way I elfe- 
where teach, a flat Lump of metal- 
line Glafs, two or three or four times 
as thick as an ordinary Drinking- 
glaſs, T obſerved, as F expected, that, 
though it had been melted 1n a very 
gentle fire, its very fuſible natare 
needing no other, and though it were 
removed bur very little from the fire, 
it was fo difpoſed to ſhrink upon 
a ſmall degree of Refrigeration, or 
rather abatement of Heat, that, be- 
fore it was ſenfibly cold, it would 
crack with a noiſe in ſo vehement a 
manner, that, notwithſtanding the 
ponderouſnefs of the matter, which 
had been purpoſely laid upon a Le- 
vell, parts of a confiderable bulk, 
weighing perhaps ſome Drams, 
would fly, to a not inconliderable 
diſtance from one another. And 
this Experiment I took pleaſure to 
make more than once. And if you 
will be content with an Inftance 
Which, 
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which, though otherwiſe much in- 
feriour, may/not be unwelcome, for 
its being eafily and readily made; I 
' ſhall offer you one that I have often 
repeated, Take apiece of Copper, 
Gt the Plate be thick, *tis ſo much 
the better,) and, having throughly 
brought't to a red or white Heat 
among  kindled Coals, take it from 
the fire, 'and when it begins to cool 
a- little, hold it over a ſheet or two 
of white Paper, and you will per- 
ceive good ſtore of flakes to fly off; 
not without ſome little noiſe, one af- 
ter the other, and ſometimes perhaps 
as far as the farthermoſt-edges of the 
aper 3 which flakes or ſcales ſeem 
by their brittleneſs and colour, to 
be but parts of the ſurface of the me- 
tal vitrified by the vehement ation 
of the fire, and afterwards by a too 
haſty refrigeration ſhrinking ſo vi- 
olently, as to crack and leap from 
one another, like the contiguous 
parts of the ſtring of a Viol or other 
Muſical Inſtrument, that breaks by 
the moiſture of the Air. And _ 
tals 
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this occaſion I ſhall add, that, having 
afterwards inquired of an expert Ar- 
tificer, that made metalline Concaves, 
about the ſhrinking of his mixtures 
of metalls, he confeſled to me, that. 
he uſually obſerved them to ſhriok:- 
upon Refrigeration. And the like. 
I my ſelf have obſerved in Iron of a 
great thickneſs, and purpoſely fitted 
to a hollow body of metall,-whieh it 
would not enter when it was ignited, 
though it would when 'twas cold.Bat 
to ſhew you by a' notable Inſtance or 
two, both that Metals may ſhrink,and 
that they may doeſo witha very con- 
ſiderable force;l ſhall add, thatI found 
by inquiry, that the lately mentioned 
Artificer, after he had 'made ſome 
large Concaves of an: unfit mixture, 
of metals, and having removed them. 
from the fire, had been very carefull 
to keep the cold Air from them, leſt 
they ſhould cool too haſtily, obſer- 
ved yet to his great loſs, that, when 
they came to be further refrigerated, 
they would (perhaps after three 
hours) crack with a great noiſe, 
though 
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though this metalline mixture were 
perchance- harder \'than Iron, and 
three or four times as thick as com+ 
mon Looking-glaſſes.. But the miſ- 
fortune-'of der Tradeſman af- 
forded me /a' yet more confiderable 
Phenomenon. For this excellent Ar- 
tificer, whom I often employ, a 
with whom I was a while fince difſ- 
courſing of theſe matters, complain'd 
to me, that, having lately caſt a kind 
of Bell-meral! upon a very ſtro 4 
lid Inſtrument of Iron of a con 
rable ſuperficial Area, though the 
' metal were ſuffer'd in a warm room 
10 cool, from about eighr/a clock on 
Saturday 'night till about ten or 
twelve on Monday morning, and 
were then (which is to be noted ) 
conliderably; hot to the touch yet 
ic cool'd ſo far, that, ſhrinking from 
the Iron that would not ſhribk with 
it, the Bell-metall cracked in divers 
laces with noiſes loud as 'the Report 
of a Piſtoll, though+che merall, he 
affirm'd to:'me, was ati-inch' and half, 
or two inches thick. And' the ſame 
| H perſon 


perſon ſhewed me a large. Cylinder 
of Irgn,, about which, for- a - certain 
purpoſe, a Coat of Bell-metall had 
been caſt ſome days before; on which 
(Bell-mecall)'there was a:erack near 
one-end made by the coldaels of the 
Iran, though. the thickgeſs of ihe 
Bell-metall; as near ay1.conld mea- 
ſure it, exceeded: an inch, and ( as 
the Workman affirmed) ag inch and 
a quarter. - end 75 
.  Nar.js it onely in ſuch. mixtures as 
Bel-metall,which,though very hard, 
may be. yery brittle, but even in a 
metal. that. 1s malleable. when cald, 
that the like Phznomenon way be met 
with, as I have been aſſured by an- 
ather ingenjous Axrtificer, of whom 
I inquired, whether he had taken 
notice of. the ſbrinking..of..metalls ; 
who affirm'd to me, that, baying bad 
occalion-to caſt about a Cylinder of 
.vIran-a ring: or;hoop- of | Braſs, he 
found to: his trouble, that, when the 
.metall beganto coal, the. parts ſhrunk 
from one; another. fo as-:to- leave''a 
gaping crack, which he was faln - 
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Fool th a”) the tin 
were above'an tinch 

T ſhould not,' Pyrophi have; jp 
this Chapter / ettercaineds;you; with | 
more Experiments of beriabes of 
my own, if [Iiiad the canvenienoy af 
. liviog near--Founders of metals. as 
the Tradeſmen: bad whoſe Obſerve 
tions T have irecited, and | whoſe ſins 
cerity in:them Thad go caufe'to gue- 
ſtion. And: both their /Expetimepts 
and mine ſeem to-teach, that a body 
may bebrought into a ſtate- of Tate 
fion, as well by being Eanyandey and 
ſtretch di by the aQion ofthe fireup- 
on the minute -payts, asby the action 
of an external Agent upon.theintire 
body. And, to ſpeak more generally, 
the [tate of violeat Contraftion and 
Compreffion-tnay-not untitly be: Uulu- 
ſtrated by-a Bow.that is bone: F or, 
as the Bow it: ſelf is; braaght cos: 
ſateof Compreſſion byi the farce if 
the Archer, Lan beat: "Sodo by ; 
Blaſtioat force of'the bent Bow, t 
Kring) is brought = a" violent fine 
| 2. 2" 


-of Tenſion; / as _ be made evident 
by the' cutting off the ſtring in the 
middle z for: then both the Bow will 
fly ſuddenly outwards, and the parts 
'of the wy will (wiftly-and violent- 
1y ſhrink-from one another. And 
according to this Dodrine, the effect 
of other bodies upon Tſuch-as are thus 
brought into, what mencall, a Preter- 
matural -ſtare, . is not ito-be judg'd 
barely according to uſual :meaſures, 
but with reſpe& to this latent Diſpo- 
fitionof the Patient : as, for inſtance, 
though the ftriog of a Viol not ſcrew- 
ed up, will-not be' hardned by the 
vapours'that imbue the Air in moiſt 
weather; yet a neighbouring ſtring 
of the ſatwe Inſtrument, though per- 
haps much. ſtronger, being ſcrew'd 
up, and thereby ſtretched, will beſo 
afte&ed | with thoſe vapours, as to 
break with! noiſe and violence. And 
ſo when one part of a piece/of Glaſs 
is made as: hat as :can;;be, without 
appearing: difcolour'd: to-the'.Eye, 
though d drop or itwo of gold' water 
have no effe&t uponthe other part of 

6] the 
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even uf as, IOF 
the ſame. Glaile; yet if iitvtouch ithe* 
heated part, 'whoſe wonted extenfion- 
(as I havei:elſewhere proved): 1s-al- 
ter'd by the fire+ that veh 
agitates the component particles; the 
cracking of -the Glaſs will:almoſt als 
Ways preſently: enſue, MN 1:90.41 38:1 
[Tf againſt»theſe Inſtantes! itbe al-. 
ledged, thatit is polible. tolaſlign an- 
other cauſe-of the ſeemirigly : ata- 
neous. breaking of the-bddiex-men< 
tion'd \ in this: Chapter, i:than i! that 
which I nave: propos david got 
much. cobcern'this:Di ſe40'ex- *1 
amine: the Allegation 4 rlahatcrer 
the latent Cauſe of the Pha: 
may be,the minifeſt Cincuaiftanti of of 
_ them ſuffice! eo ſhew, thats bodies, 
which, as toſenſe, are ib a'ttatural 
ſtate of Reft, way be im; a'tviolent 
one, as of. Tenſion, andJmay:have, 
either upon-the fcore of the: contex- 
ture of the: partsiamong'thenfelves, 
or.uponthat-of ſome interflueat/ſub- 
tile matter, or ſome: other:;Phyſical 
Agent, a ſtrong endeavourtto fly off 
or Ir recede fromone pps that, 
3 in 
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Indivers-bodies, the caviſe of this en- 
dexvour --may a. more _ vigorouſly 
than obe would eaſily beheve: and 
ſuffices/to ſerve: the turn of this 
Difcoutſe;: For I prefunie that a 
petrfon:of.your Priziples will allow, 
that Local Motionmuſt be'produc'd 
by. Local:Motion, and'cotiſequently, 
that, without a very -ftrong, though 
iovitble zhd:unheeded 0ney fuch hard 
and folidh.bodies as thick: pieces:of 

metall could not be ade'to 01" 
4 knowindt whether hmdy: on this 


occafion| a t.:you: with an odd 
Relation/H had from: a''very honeſt 
and cxedible, OD ol meSrericnted, 


Artifi; hom T,/ for thole' reaſons, 
baye ftverd) times! made-choice to 
deal with about precious Stones, atd 
otherithingsibelooging to the Jewel: 
lers.  and::Goldſmiths.: trades.” Far 
canſidering; with him ohe.day a laxge 
lump af mitter, which contained fe4 
veril-Stoties that be took for courſe 
Agats,ind-hieb' were joyned t6+ 
gether by: a Cement; that in moſi 
places: was harder than moft ordina» 


i 


ry Stoney F pertcived-riitt there re- 
mained: divevs (pretty Targe 'cavities 
in this Cement, which ſeemed to have 
— ſtteh hone Wen Fra Fhove 
patio k "A { 
ors Sctafion: he 1 cr wen, 'to me 
that ſeveral of the Stoves grew whilſt 
they- were lodg'd iti thy(e* cavities, 
Ahd wheat Ki him, chat; though T 
hadbeenlong bf an opinign;tharStones 
niay receive arr increment after their 
firſt fortntion, -y etl did trot fee how 
afry fueh thivg Aeedtda by thoſe we 
wereJookitfy upon : He Þave we in 
trany, Words ah accoutit' of his/Afſers 
tion, *which''F'reduced to'r1hs, har 
rhe Stones'h& ſpoke of, *did, after 
they 1 wete firft fornied, really. tendeo 
nd ehethfelves by virtue of fome 
Principle of growth, which he could 
fioe imneltipibly deſcribe but” that 
theſe” Stoiies being lodg'd: Pa Ce 
tent exerea! WF hatd, and'the efore 
fot capable of being forced to give. 
way, their dofive eavour was 
—_ ineffeQua), but r wot deſtroy - 
:" ſo that wheo afterwards thets | 
H 4 Stones 
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Stones came: to be ies out of the 
Cement wherein they were. bedded, 
and to whoſe ſides *tis like they were 
not exquiſitely congruous,:;the com- 
preſt Stones, , having, their, fides now 
no longer wedged'in. by the harder 
Cement, quickly .expanded them- 
ſelves, as if *twere. by; an ihternal 
and violently, compreſt, ſpring, and 
would preſently burſt .aſunder, ſame 
into two, and ſome into. more pieces: 
of which he preſented many to his 
friends, but; yet .had reſerved ſome, 
whereof he preſented me pne, that 
I have;yet, By me, together with 
ſome of the maſs, whole Cement,l 
find to bear a better poliſh, than mar- 
ble, and. to be very much harder. than 
it. And, in anſwer to ſome queſtions 

of mine; 'be told me, that he had taken 
up theſe Stones himſelf;, naming the 


place to.me, which. was not very far 


off, and that he obſerved all that he 
told me himſelf, and more than once 
or twice, and that | | necdecnet ſul: ' 


yed, to.'force the 
| Stones 
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Stones out of their Beds, that made 
them break. For, beſides that many 
of them, which (it ſeems) were not 
compreſt enqugb, did not break, ſe- 
veral of thoſe, that did;- were taken 
outs: without-offering them atriy-ſuch 
violence, as\ that their burſting could 
with" any -.-probability be-/imputed 
ta it 4 - Wi \ need 
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'CHAP.-IXx. 


Obſervat:: VIII. Owe wain cauſe; why 
ſuch Motions as we ſpeak of are over- 
look d, is, That we are ſcarce wont 
#0 34ke notice but of thoſe motions 
Solid bodies, wherein one whole' Bo« 
dy drives away another, or a#leafl 
knocks viſibly againſt it, whereas 
many efſets proceed from the inte- 
ftine motions produced by the exter- 
nal Agent, in, and among, the parts 
of the ſame body. 

His Obſervation is like to be 
much more readily underſtood 

than granted, and. therefore I ſhall 
offer by way of proof the fallowing 

Experiments. "0p 

We cauſed in a large braſs Stop- 
cock the movable part to be nimbly 
turned to and fro in the contigu- 
- ous cavity of that part that was made 
to receive it, in that part of the In- 
ſtrument that is wont to be kept fixt. 

And though this motion of the Key 
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were made TS by the bare hand, 
| yetin a ſhort tinic the matual. attri- 
cian of the :cotitiguous parts of-the 
Inſtrument made fo brisk an/agitati- 
on'in'the other parts, that the inca- 
leſdence made-'the metal: it ſelf to 
ſwell; inſomuch -that the Key-:could 
0o- chore be:turhed; but remained fixr, 
aSif it had beer--wedged in, 'fo' that; 
to- make it! work” as before, it was 
neceſſary by cooling 1 It :to- make jt 
ſhrink a licle,!and fo take off the 
mnnal p prefſure-of the Key, and/ the 
other — 'the Stop-cock: ' Nor is 
this to be looked: on as a caſual Ex- 
periment 3 for, befides that /jt was 
made more than once, and is:very 
analogous to fome other" trials of 
mine 5 -found; that a maker of ſuch 
Inſtruments complained tome; thar 
he was ſeveral times forced to- inter- 
_ mit his work, and plunge this Taſtry- 
_ in colthyater, beforetherould, 
indipg, adjuſt the Hep? to the 


= | eto fit, ; ATT! 
I pri cfawet: need- not: rake notice 
co vu, that his Experiment confirms 


what 


what I ai@wlicied We cine : of the di- 
latation of - metals themſelves by 
Heat, - and thereforel ape "un 
next Inſtance. 

This 1s afforded by ah Excinbot Ear 
periment of paſling one's wetted fin- 
ger upon. the orifice ofa Drioking- 
olaſs almoſt fill d with: water. © For, 
though the Eye does not immediate- 
_ ly diſcern any motian, that, by rea- 
| ſon of the:prefſure-of the boger, is 
made by one part ofthe glaſs upain 
_ another ; yet, Thatavibrating.mori- 
on 1s thereby - prodiiced, -may::be 
argued by the dancing of the water, 
eſpecially 'that which is: contipuous 
to the preſt ſides of the glaſs,:by 
which *tis. oftentimes ſo agitated, 
that numerous: drdps are. made';ta 
leap quite over, and-othersare toſſed 
up to a good height into the Arr. 
And'that'there may: be confiderable 
motions -in;:the' fides:-of the! glaſs, 
whilſt 1t -does not break in pieces; 
we may probably gueſs by this, that, 
_ 1n Drinktbg-glaſſes artificially; _ 

2 your hne,both rankings 
F he 
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often found: by-. trial, that, a glaſs 
' being dextrou{ly-:inverted and ſha- 
ken; the parts will. vibrate up and 
down ſo manifeſtly, as fometimes to 
lengthen the glaſs, by my eſtimate, 
a-quarter of an inch or more, and 
yet, the glaſs being ſet again upon 
its foot, It appeared that it bad not 
been hereby at all injured. 

That two-pieces of Iron or Steel, 
by being ſtrongly rubbed againſt one 
another, will at length acquire a tem- 
porary Heat, 1s not hard:to be belie- 
ved: but that an edg d Tool of har- 
dened Steel ſhould, by having its 
edge rubbed againſt, have a manifeſt 
and ' permanent change made 1 its 
Texture,you did not perhaps ſuſpetts 
and yet, having had the Curioſity to 
cauſe. ſome metals, and particularly 
Iron and Steel, to. be turned: by an 
excellent Artificer, I learned. partly 
by his experience, and partly by. my 
own, that the edge of the Steel-too], 
with which he by degrees ſhaved off 
the -protuberant parts of the -metal, 
would be ſo heated apGagruets 
Fr | that, 


HE- : .- - Df the great's fe | 

that, in no long time, if care'werenot | | 
taken to prevent it, the: tool would 
be 'brought to look of 'blewiſhand 
yellowiſh colours, and, permanently 
loſing ts former temper,'would:be- 
come {o'ſoft, as to be uſtleſle fort its 
former work, unlefle it were agaiq 
artificially hardened : and therefore, 
to prevent the trouble of tempering 
| his tools again, this Artiſt, from time 
to time; dipt it, when it began to 
grow too hot, into a gertain liquour, 
which he affirms, upon much experi- 
ence,to have a peculiar fitneſs for that 
purpoſe. AI L v7 
' Noris it always neceflary that the 
body, that makes the''parts of an 
inanimate body work ' conſiderably 
on one another, ſhould- be either 
very hard, or impetuouſly moved. 
For, I remember, that, having once 
by me ſome ſhortbars'of fine Ting 1 
reſolved totry whether, meerly with 
my naked handsz' (which you know 
are none'of the ſtrongeſt or hardeſt; 
I could not proctire a' confiderable 
internal Commotionamong RE 
an 
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cordingly, laying bold 6a the 
two ends 'of 'the bar with 'my two 
hands, Iſlowly bent the bar towards 
me-and from me two or three times, 
and- baving by -this means' broke or 
cracked it in the midit, I perceived, 
as I expeted, that the middle parts 
had conſiderably heated ' each 0- 
ther. 7 4 : 2414 | 
What uſe may be made of this Ex- 
pernment in the ſearch of the hidden 
cauſe of Elafticity, would be leſs 
roperly conſidered in this place than 
another. But ſince I havenamed 
that Quality, T ſhall take this riſe to 
intimate, that if the reſtitution of a_ 
ſpringy body, forcibly bent, proceed 
onely (as ſome Learned - Moderns 
would have it from the endeavour 
of the compreſt parts themſelves to 
recover their former ſtate, one may 
not impertinently take notice of the 
Elafticity that:-Iron, Silver and Braſs 
acquire by hammering, among the 
waa that ſhew what in-fome CA- 
ſes'may be done by a motion wherein 
the parts of the fame body are, by 


an almoſt unheeded force, put to at 
upan one another. But if Spriogi- 
neſs depend: chiefly upon the per 
vaſion of a' ſubtile matter, as the Car- 
zeſfans would have it, then the Inſtan- 
ces will properly belong to another 
Subjea. : E224 
$ The foregoing Examples may 
alſo ſuffice to make out (what I am 
unwilling to refer to another Head) 
this ſubordinate Obſervation, T hat 
men are more uſually thanjuſtly pre- 
poſſeſſed with an opinion, that no- 
thing confiderable is to be expeQted 
from the motion of a body againſt 
another, unleſs the former do make 
a. manifeſt percuſſion or truſfion of 
the latter. , But, becauſe this prepo{- 
ſeſſion eſpecially prevails in caſes 
where the body that is by friftion or 
attrition to. affe&t the. other, is it 
ſelf ſoft or yielding, 1 ſhall on this 
occaſion add a few Inſtances to re- 
move this Prejudice. . 03 
An Artiſt, eminent-for grinding 
of Optical glaſſes, confeſſed to me, 
that ſometimes when he: went about 
to 
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-  topoliſh his broader glaſſes, though 


but upon a piece of Leather ſprin* 
Kled with Puttee, that friftion did ſo 
heat or otherwiſe agitate the: parts 
of the glaſs, as; to his great-loſs;'to 
make it crack from the edge tothe 


. middle-3z which ' ſeemed the: more 


ſtrange, becauſe we ſee, whar intenſe 
degrees of Heat glafles wilt endure 
without cracking, if the fire be but 
gradually applied; as this Artiſt's 
glaſles muſt: have been gradually | 
heated. HCH £ 075 HErIAL 
But I think it worth inquiry, whe- 
ther 1m this. caſe!the whole work be 
performed by:meer Heat, and iwhe- 
ther there: intervene-not! # peculiar 
kind of motion, iato which fomebo- 
dies are difpoled to be-purt by-a.pecu- 
lar kind of friftion,. which feerns fis- 
red to produce in manifeſtly ſpriogy 
bodies, and perhaps in ſome others, 
.Cof which divers may be fpringy thac 
are not commonly: taken to be ſo; Y 
ſach a vibrating or reciprocal motion, 


-as may have ſome notable>efieds,; 


thar are got wont to be: produced by 
Wo tres” © E mc ] G. 


moderate Heats, hor ;always by :in- 
tenſe ones themſelyes. + The trem- 
bling oftheiparts of a Dridking-glaſs, 
andthe viſible 'vibration of the long 
and great ſtrings of a-Baſe-viol, upon 
-pecuhar ſounds, may giveſome coun» 
-tenance to this conjeture. Andithat 
1n: ſome bodies there. may be fuch'a 
-tremuldus motion prodiiced, by rub- 
-bidg them upon ſo ſ{dft a thing| as 
Wool, or upon apiece of Cloath,:I 
tried by thisExzpermient': - 
We caſt into a hollow Veſlel, very 
ſmooth within, and of an almoſt:He- 
miſpherical figure, :ſeverall ounces of 
good 'melted Brimſtone, and having 


ſuffered it to. cool, and:taken it out, 


the Convex ſurface, .as: had been de- 
fired,: came off well:poliſhed ; - then 

.this conveniently ſhaped lump, which 
had Gf I well remember) four or five 

inches in- Diameter, being briskly 

rubbed in the' ſame line forwards and 
backwards, upona Cuſhion or ſome 

fuch woollen thing, infa place [free 

from other noiſes, I: conld, by hol- 
ding my ear toit, and-attentively- 1t- 
; R Reniog, 
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Neninog, plainly hear a crackling noiſe 
made by; the agitated parts, which 
continued a;brisk; and, as I ſuppoſed, 
a vibrating motion for ſome time af- 
ter.the frickioniwas ended, 

/That. there may be:a conſiderable 
Commotian produced among the in- 
ternal partsof bodies,by rubbing them 
even againſt.ſoft bodies, I have di- 
vers times.obſerved, by the fulphu- 
Teous:fteams that.I could. ſmell, if, af- 
ter/having-a little rubbed a lamp of 
good Sulphur upon my Cloaths, I 
prefently heldit to my .ngſe. Which 
btings into my mind, that Lhave had 
the-like effe& from much. harder and 
glofer. bedfes. .than Sulphur, when 
' they were rubbed upon bodies that | 
were ſo-too. For having purpolely 
taken-hard Stones cut gut of mens 
:Bladders,; and rubbed, a .couple of 
them a ligtle againſt ,one DEE 
they-quickly afforded, as I expected, 
Arapk {mell of ſtale Utin, 5 

T hat: Djamonds themſelves will,by 
mbbing: upon woollen;cloaths, be 
made Ele@rical, ſeems to argue, that 
b\ E 3 even 
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even Their parts are ſet a moving: 
And that the Commotion reaches to 
the internal parts, I am the more 
apt to think, becauſe I have a Dia- 
mond, that, 'if I rub it well and 
luckily againſt my Cloaths,' will, for 
a little while, ſhine or glimmer in - |: 
the dark 3 ' which is the ſame Phzno- 
menon that I elſewhere relate my 
ſelf to have produced in the King's 
larger Diamond,by givingit one brisk 
ſtroke with the point of 'a bodkin, 
where the Light that preſently ap- 
peared im the Gem, ſeemed not re- | 
ferrable to any thing ſo likely as the © 
ſudden Commotion made- in the in= | 
teral parts of that peculiarly conſti- | 
' tuted Stone. th =—_ 
What a peculiar modification of | 
motion, diftin& from its degrees of | 
Impeins, may doe tn Fluid bodies, we F: 
have formerly in this Effay taken no- 
tice of. But perhaps it may be 
worth while to enquire, what kinds 
there are of it, and what effeAs they & 
may have-in the parts of Solid bo- | 
'Cles themſelves: For I have obſer- 7 
: ve, 4 
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ved, that though thoſe Stones that 
the 1ta/zan Glaſs-men uſe are very 
hard, and, if I miſremember not, 
have ſeveral times afforded me ſparks 
of fire by Collifion 3 yet, by rubbing 
them a little 'one againſt another, 1 
found,that ſuch anagitation was made 
in their parts, as to make them throw 
out ſtore of fatid exhalations:And 'tis 
poſſibly to the ſtony Ingredient that 
Glaſs owes the Quality | have obſer- 
ved in it, and elſewhere mentioned, 
of emitting offenſive ſteams. And 
'tis remarkable to our preſent pur- 
| Poſe, that, though. ſo vehement an 
agitation of the parts, as is given to 
Glaſs by Heat, when 'tis made almoſt 
red-hot in the fire, does not make it 
ſenſibly emit odours 3 yet barely by 
dextrouſly rubbing two ſolid pieces 
of Glaſs againſt one another, one 
may, in a minute of an hour, make 
thoſe fixed bodies emit ſuch copious 
ſteams as I found, not onely ſenſibly, 
but rankly, faetidz though one would 
think thoſe ſtinking exhalations very 
indiſpoſed tobe forced off, ſince they 
I 3 were 
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were not expelled by the vehement 
fire, that the Glaſs long endured 
jo the furnace where 'twas kept mel- 
ted. 

There are few things that fhew 
better, both how the parts of Inox- 
ganical bodies communicate'therr vt- 
brating motjons to one another, and 
how brisk thoſe motions are, than 
that which happens upon the ſtriking 


of a large Bell with a Clapper or a. 


Hammer. For though the ftroak be 
immediately made but upon one part; 
yet the motion, thereby produced 
is propagated to the oppoſite, an 


the ſucceflive vibrations of the ſmall 


parts do, eyen in fo ſolid and clofe 
a body as Bell-metal, run many times 
round ; as may appear by the dura- 
bleneſs of the ringing nolfe, which 
ſeems plainly to proceed from the 
circularly ſucceſſive vibrations of 
the parts, which, unleſs they briskly 
tremble themſelves, can ſcarcely be 
conceived to be fitted to' give the 
Air that tremulous nijotion, whoſe 
effect on the Ear, whenthe firſt and 
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loud noiſe, made by the percuſlion, is 
paſt, we call Ringing.. And this 'mo- 
tion of the parts of the ſounding Bell 
may be further argued by this, that, 
if the finger, or ſome other ſoft body, 
be laid upon it, the ſound will be 
checked or deaded, and much more, 
if a broad ſtring, though. of a ſoft 
ſubſtance, be tied about it. And 
not onely an attentive Ear may of- 
ten make us gueſs, that the ringing 


- ſound is produced by a motion pro- 


pagated circularly inthe Bell, but this 
vibrating motion may ſometimes be 
alſo felt by the tremulous motion 
communicated by the trembling parts 
of the Bell to the finger, that is wari- 
ly applied to it. That this motion 
paſles in a-round, from one fide of 
the Bell to the other, ſeems manifeſt 
by the great difference of ſound, e- 
ſpecially in regard of ringing, that 
may be obſerved in a found Bell, ahd 
in acrack'd one; where yet all the 
matter and the former figure are pre- 
ſerved, onely the intireneſs or conti- 
nuity, which is neceſſary to the circu- 

I 4 lation 


120 Mt the great Efteas of 
Jation (if I may ſocall it), of the tre- 
mulous motiqn,, is at the, Crack ſtopt 
or hindred, And that the motion of 
the parts 1s very brisk,.may be gueſ- 
ſed partly by what has been ſaid al- 
ready; but much more if that be true, 
which, not onely 1s traditionally re- 
ported by many, but has been af- 
firmed ty me by ſeveral Artificers 
that deal in Bells, who averred, as an 
experienced thing, That if a convenj- 
ently ſized Bell were bound about, 
gny thing hard, with a broad ſtriog, 
and then {truck with the uſual force, 
that jt would otherwiſe bear very 
yell; that percuſſion would break it, 
giving a diforderly check to the brisk 
motion of the parts of the Bell, 
whereof ſome happening to be much 
more (and otherwiſe) agitated than 
others, the force of their motion 
ſurmounts that of their Coheſii on, and 
ſoproduces a Crack. 

But, 10 regard great Bells are nat 
Faſie to he procured, nor to be mas» 
naged when one has acceſle to them, 
| | ſhall 99g, that i took the Bell of 3 

large 
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large Watch, or very. ſmall Clock 
made of 'fine Bell-metal], which had. 
no handle or other thing put to it, 
ſave a little Bodkin or - skiver of 
wood, whoſe point we thruſt into 
the hole that is uſually left jn the 
middle of the' Baſs 3 and this ſharp 
piece of wopd ſerving for a handle 
to keep the Bell ſteady enough, we 
placed in the cavity of it, near the 
edges, (for that Circumſtance muſt 
not be omitted,) ſome black mineral 
Sand, or, in want of that, ſome ſmall 
filings of Steel or Copper, or ſome 
other ſuch minute and ſolid Powder, 
which yet muſt:not be too ſmall, and 
then ſtriking moderately with the 
Key againſt the fide of the Bell, we 
obſerved, ( as we expected) that, 
whilſt it continued briskly rioging, 
it made many of the filings to dance 
yp and down, and fometimes to leap 
up, almoſt like the drops of Water, 
formerly mentioned to skip,when the 
brim of the Glaſs was circularly preſt 
by the wetted finger. Which prompts 
me to add, that, having put a _ 
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 freddrop.of water (for in this caſe 
the quantity is a conſiderable Cir- 
 cumſtance)- near the lower' edge of 


the Bell, *twas eafie to make it viſibly 


tremble, and be as it were covered 
over with little waves, by a ſomes 
what brisk ſtroke of the Key on the 
oppoſite fide. And this effect was 
more conſpicuous, when a very large 
drop of water was placed near the 
edge, on the convex fide of a hand» 
Bell, whoſe Clapper was kept from 
any where touching the infide of it. 
And to obviate their jealouſie, thar, 
not having ſeen the manner of' the 
above-mentioned motion of the Sand, 
might ſufpe& that 'twas produced by 
the impulſe which the Bell, as an in- 
tire body, received from the percuf- 
fion made by the Key, we ſeveral 
times forbare putrting-in the filings, 
till after the ſtroke had been given; 
which ſatisfied the SpeCtatours, that 


the dancing and leaping of the mi- 


nute bodies proceeded from the ſame 
brisk vibrations of the ſmall parts 
of the Bell, which, at the ſame time 
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ſtriking alſo. the Air, produced a 
ringing ſound,which might very well, 


as it did, out-laſt the skipping of the 


- filings 3 the exceedingly minute .par- 


ticles of the Air being much more 
eaſily agitable, than the compara- 
tively groſs and heavy Corpulcles of 
the Powder. And this ſucceſs our Ex- 
periment had ina Bell, that little ex- 
ceeded an inch and half in Diameter. 

And here, Pyropb. I ſhall put anend 
to this Rhapſody of Obſervations, 
hoping, that,among ſo many of them, 
ſome or other will be able to engage 
you, If not to conclude, yet at leaſt 
to (uſpeR, that ſuch Local motions,as 
are wont either to be paſt-by un- 
obſerved, or be thought not worth 
the obſerving, may have a notable 
operation, though not upon the ge- 
nerality of bodies, yet upon ſuch as 
are peculiarly diſpoſed to admit it, 
and ſo may have a conſiderable ſhare 
in the produdtion of divers difficult 
Phenomena of nature, that are wont 
to be referred to leſs genuine, as well 
as leſs intelligible, Cauſes. 

FINIS, 


